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Microwave Spectral Tables 
II. Triatomic Molecules 

Frank J. Lovas 

National Measurement Laboratory, National Bureau of Standards. If/ashing/on. D, C. 20234 

All of the rotational spectral lines observed and reported in the open literature for 54 triatomic 

molecules have been tabulated, The isotopic molecular species, assigned quantum numbers, observed 

frequency, estimated measurement uncertainty and reference are given for each transition reported, In 

addition to correcting a number of misprints and errors in the literature cited, the spectral lines for 

approximately 15 molecules have been refit to produce a comprehensive and consistent analysis of all the 

data extracted from various literature sources, Both measured and predicted transition frequencies are 

listed for several isotopic forms of HeN, H20, H,S, OC5, SO,, and 0", The derived molecular properties, 

such as rotational and centrifugal distortion constants, hyperfine structure constants, electric dipole 

moments, and rotational g.factors are listed with one standard deviation uncertainty for all values, 

Key words: Dipole moments; hyperfine structure; internuclear distance; microwave spectra; rotational 

constants; rotational spectral lines; triatomic molecules. 
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1. Introduction 

These tables represent the second part of a series of 
critical reviews on molecular rotational spectra in the 
microwave frequency region. The present review on 
triatomic molecules is a partial revision of the previous 
tabulation on polyatomic species, NBS Monograph 70, Vo!' 
IV (1968) [Ill. The primary aim of the present critical 
review is directed at detecting errors, misprints and 
incomplete analyses in the literature. The coverage includes 
microwave rotational spectra and molecular properties 
derived therefrom for all the triatomic species observed in 
the centimeter and millimeter wavelength region of the 
spectrum. There are two objectives which this review hopes 
to achieve: first, to provide an up-to-date and complete 
tabulation of the microwave spectra for triatomic molecules, 
and second, to provide the best set of molecular properties 
which can be derived from the observed spectra. Although 
the spectral line frequencies are limited to the radio and 
microwave frequency region, derived molecular constants 
are included from a variety of sources, e.g., molecular beam 
electric resonance, electron paramagnetic resonance and 
infrared spectroscopy, in order to provide the most 
complete set of properties presently available. All 
unpublished data communicated privately have been 
included, and the open literature has been searched 
through June 1976. 

1.1. General Description of the Tables 

Two types of tables are presented for each molecular 
species. The first tables contain the derived molecular 
constants for each isotopic form which has been studied, 
and the table following these constant tables contains the 
observed microwave spectral transition frequencies for all 
isotopic forms and vibrational states for which data are 
available. The ordering of the tables follows an alphabetic 
sequence in empirical molecular formulas. The sequence of 
the tables is indicated in the List of Tables shown in the 
Contents. 

The molecular spectral data tables of section 2 are 
followed in section 3 with the references to these data. The 

I Figures in brackets indicate literature references. 
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appendix found in section 4 contains molecular structure 
information taken directly from the literature, and a 
discussion of the analysis of the F20 spectrum. Literature 
references are labeled with 5-digit numerals. This system 
has been formulated such that the first two digits refer to 
the year of publication of the work while the remaining 
three digits correspond to a chronological ordering within 
the year as required for referencing purposes here. Since 
this system was introduced in the first part of this series 
(2J, these reference numbers follow the sequence 
established in the earlier work. 

a. Molecular Constant Tables 

Since a uniform format could not be readily 
constructed for these tables, they were composed in 
variable format depending on the type and amount of 
information available. In general, the rotational constants 
are listed first, followed by the centrifugal distortion 
parameters, hyperfine structure data, electric dipole 
moments and rotational g-factors. In cases where extensive 
data are available, several individual tables are used to 
present the molecular constants. A more detailed 
description of the molecular constants and their symbols is 
given in section 1.2. In order to reduce the occurrence of 
misprints, these tables were photographically reproduced 
from the original final typewritten copy. 

b. Spectral Line Tables 

The spectra] tables contain all of the data intrinsic to 
an assigned molecular transition. The first column of these 
tables contains the isotopic molecular species to which the 
data pertain. The next columns contain the assigned 
quantum numbers for the transition in the sequence: 
rotational and the hyperfine for the upper state, rotational 
and hyperfine for the lower state, and vibrational state 
designation. Since the vibrational state remains unchanged 
for nearly all transitions, a single set of quantum numbers, 
(v!,vf,v3), is sufficient. The next columns contain the 
observed transition frequency, its estimated uncertainty, 
and finally the reference to the original source of the data. 
Since the maximum number of significant figures beyond 
the decimal point was fixed at three for the transition 
frequency and two for uncertainties, in a few cases it was 
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necessary to round off the measured data. This situation 
occurs primarily in the reproduction of molecular beam 
measurements. When the uncertainty in the measurement is 
less than 0.01 MHz, the exponential notation is employed. 
Thus, an uncertainty of 0.005 MHz appears as 5E-3, which 
represents 5X 10-3 MHz. When uncertainties were not 
given in the original source, an uncertainty was assigned on 
the basis of the internal consistency of all the data available 
for the molecule in question. Predicted transition 
frequencies have been given for several isotopic forms of 
HCN, HzO, H2S, OCS, SOz, and 0". In order to distinguish 
these from measured transitions, an asterisk (*) was placed 
in front of the estimated uncertainty, which is twice the 
standard deviation from the fit. 

An effort was made to locate all of the essential 
references through mid-1976. I n situations where multiple 
measurements have been reported, the sources not directly 
cited here are included as additional references at the end 
of the molecular constant tables. These additional 
references also include publications which are indirectly 
related to the frequency measurements and which contain 
intensity measurements. 

1.2. Molecular Parameters and Energy Level 
Formulation 

The treatment of the rotational energy levels and 
transition frequencies for polyatomic molecules is more 
complicated than the formulations applied to diatomic 
molecules [2]. However, since triatomic molecules are the 
simplest class of polyatomic species, they demonstrate the 
simplest spectra and interactions that non-rigid polyatomic 
species are capable of exhibiting. The triatomic molecules 
can be readily divided into three types as characterized by 
their spectral properties. These three classes, linear 
molecules, non-linear molecules and molecules having 
doublet (or multiplet) ground electronic states, will be 
described separately and in that order, since each 
successive type shows increasingly complex interactions 
through their rotational spectra. 

In spite of the fact that triatomic molecules are the 
simplest polyatomic species, a thorough discussion of the 
theoretical background of their rotational spectra and 
energy level interactions would entail an extensive text in 
itself, and would require repetition of many excellent 
treatments readily available. Thus, the discussion which 
follows deals with the most common cases which will 
provide the user with the essential definition of quantum 
numbers, molecular parameters and basic relations 
employed in the analysis of rotational spectra. For the 
reader interested in a more detailed description of 
polyatomic rotational spectral measurements and analysis, 
we refer to texts on this subject by Townes and Schawlow 
[3], Gordy and Cook [4J, Wollrab [5] and Kroto [6J which 
have both detailed and excellent discussions of all facets of 
rotational spectra. The spectroscopic notation employed 
follows, as closely as possible, the recommendations of the 
Joint Commission for Spectroscopy of the International 
Astronomical Union and the International Union of Pure 

and Applied Physics [7J. 

l1li. Linear Triatomic Molecules 

The principal moments of inertia of a linear rigid 
rotor are along the molecular bond or a-axis for which the 
inertial moment is zero, and perpendicular to the bond axis 
in two orthogonal planes through the center-of-mass of the 
molecule. These are called the b- and c-axis whereby 
Ic>lb>Ia determines the labeling of the principal axes. For 
linear molecules Ih=I,. and la=O, and the rotational 
constant, B, is related to the moment of the inertia as 

B 
h2 

The selection rules for rotational tranSItIOns of a 
linear polyatomic molecule are AI=O, ± 1, and 11 I' =0, 
± I where J is the total angular momentum quantum 
number excluding nuclear spin and I' is the vibrational 
angular momentum quantum number which arises In 

degenerate bending vibrational states. 
Since molecules are not rigid, the effects of 

molecular vibrations and centrifugal distortion must be 
included in the model in order to accurately fit the 
observed rotational spectra. The rotational energy levels are 
represented as: 

FIj) = BJj(J + 1)- t'2]-Dv[J(l + 1)- 1'2)2 

+ Hv[J(l+1)-t'Zj3, 

where Bv is the rotational constant for the vth vibrational 
state, and Dv and Hv are the centrifugal distortion 
constants. The rotational constant can be expressed in 
terms of its equilibrium value, Be. and rotation-vibration 

interaction constants, ai' as: 

neglecting higher order terms. Within this level of 
approximation rotational transitions from lower state J" to 
upper state J' are expressed: 

The treatment of rotational transitions in excited vibrational 
states requires additional terms to account for the rotation­
vibration interactions. The symmetry species of excited 
vibrational states are designated as l:, II, 11, etc., when 
I' =0, ± 1, ±2, etc., respectively. One of the most 
common rotation-vibration interactions is I' -type doubling 
in II states. In this case each J--J + 1 transition has two 
components which are indicated as L (lower) and U (upper) 
components in the tables which follow. The doublet 
separation is represented as: qv(v+ l)(l + 1). In addition 
AI = 0 transitions are observable with the frequency 
expressed as: v=(qv/2)(v+ IV(l + 1). These transitions are 
also included in the spectral tables. Other rotation-vibration 
interactions, such as Fermi resonance, often must be 
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included for particular measurements. Since the level of 
approximation and method of analysis is dependent on the 
extent and quality of the spectral measurements available, 
the user should refer to the literature references cited in 
the tables for details. concerning the analysis. For more 
general treatments of t' -type doubling and resonance inter­
actions see the texts mentioned earlier [3-6] or the recent 
review by D. R. Lide [8]. 

Hyperfine structure is observable in a majority of the 
linear molecules tabulated here. Hyperfine structure stems 
from nuclear electric quadrupole interaction with the 
electric field gradient at the nucleus, magnetic interaction 
of nuclear spin with the field produced by molecular 
rotation, and interaction between the two nuclear spins. 
Basically, only the nuclear quadrupole and spin-rotation 
effects have been observed in microwave rotational spectra, 
while all of the hyperfine structure interactions of a number 
of triatomics have been determined from molecular beam 
electric resonance studies. Since the treatment of these 
effects can become quite complex and often handled 
individually for each case, the reader is referred to the 
literature cited for particular formulations. Rather detailed 
general treatments of hyperfine structure in molecular 
spectra can be found in references [3-6] as well as in 
references to laboratory studies of individual species. 

The most common case observed is that for triatomic 
molecules which contain one nucleus with nuclear spin, 
1;;.1. In this case, the nuclear electric quadrupole and spin­
rotation interactions from first order perturbation theory 
add to the rotational energy via: 

+ (c12)[F(F + 1) - 1(1 + 1) - /(j = I)], 

where fiIJ,F} is Casimir's function which is tabulated in 
Appendix I of reference [3] and Appendix IV of reference 
[4]. Here F is the total angular momentum quantum 
number, where F=/+!J+I-I, ... 1/=/1. The additional 
selection rule for transitions between rotational levels split 
by hyperfine structure is M = 0, ± l. 

When the molecule exhibits hyperfine spliHings from 
more than one nucleus, an exact matrix diagonalization of 
the Hamiltonian is usually required. Although the vector 
coupling model to be employed varies according to the 
magnitude of the interaction between /, II and 12 , the 
typical case is to label the nucleus causing the largest 
interaction as II' thus 

and 

For detailed discussions of the coupling schemes and 
matrix elements for multiple nuclear electric quadrupole 
interactions see [4] and [5]. 
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b. Non-Linear Triatomic Molecules 

The majority of polyatomic molecules fall in the 
asymmetric-top category. When the three principal 
moments of inertia of a molecule differ, the molecule is 
classified as an asymmetric top. The energy level 
formulation for a rigid asymmetric top is considerably more 
complex than that for symmetric-tops or linear molecules. 
With the exception of low rotational levels, the rotational 
energy and transitions cannot be conveniently expressed in 
simple algebraic terms. Since references [3-6] provide 
excellent discussions of the usual methods employed in 
solving the basic rigid asymmetric rotor Hamiltonian: 
K2=A P}+B p b

2 +C P/ as well as the more complex 
Hamiltonian which includes centrifugal distortion 
K=K2+K4+K6 + ... , we will not delve into any 
details of the quantum mechanical formulation, but 
concentrate on describing the quantum number 
designations employed in the tables to follow, and provide 
the basic relationships between the different molecular 
constant notations used by various authors. 

The rotational energy levels are characterized by the 
three quantum numbers J K _ pK+1 in the King.Hainer-Cross 
notation. Here, since 5=0, / is used rather than N for the 
rotational angular momentum. When 5=1=0 we will use 
1\T K _I,K +1 to designate the rotational state and / for rotation 
plus electron spin and orbital angular momenta. The K_I 
subscript is the K value in the limiting case of prolate 
symmetric-top and K + I corresponds to the limiting case for 
an oblate symmetric-top. Ray's asymmetry parameter, K, is 
often used to characterize the degree of asymmetry: 

2B - A-C 
A-C . 

When A ;:::;;B, K approaches + 1 for the oblate case and 
when B;:::;; C K approaches -1 for the prolate case. 

1) Selection Rules 

In general an asymmetric rotor can exhibit three 
types of pure rotational transitions if the molecule has non­
zero components of the electric dipole moment in the 
direction of the a, b, and c principal axes. Since triatomic 
molecules are planar, the dipole moment components can 
only oceur in the a- and b-axis directions. For an 
asymmetric rotor the selection rules for a-type transitions 
are: 

A.f=O, ±1; LlK_I=O, ±2, ... ; LlK+1=±1, ±3, ... 

and b-type transitions follow the selection rules 

When a triatomic molecule has a symmetry axis, for 
example in the XY 2 moleeules, only b-type transitions can 
occur. In these cases one must also examine the nuclear 
spin statistics which influence both the selection rules and 
population of the rotational levels. 
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2) Rotational and Centrifugal Distortion Constants 

Until approximately 1970 the Kivelson and Wilson 

[9] formulation of the Hamiltonian for a non-rigid 

asymmetric rotor was widely employed In analyzing 

rotational spectra. With the parameter notation employed 
by Kirchhoff [10] the Kivelson-Wilson Hamiltonian is: 

where a,{3 = a,b, or c. For a planar molecule the following 

planarity relations reduce the six linear combinations of 
distortion constants to four and provide the determinable 
parameters shown in column 1 of table 1.2.1: 

Tawe == Tbrfu- == 0, 
(2 (2 

Tona :::::: A2 71/(11111+ B2 roaM' 

['2 (2 
Tbbrc B2 7 hhhb + A2 Taabb , 

['2 (2 
Terre A2 Tnacc + B2 Ibbn-

For non-planar molecules Dreizler et a1. [11,12] 
found the Kivelson-Wilson distortion constants were 

indeterminant. Watson [13,14J introduced a new 

relationship which allows the Kivelson- Wilson Hamiltonian 

to be expressed in terms of five independent centrifugal 
distortion coefficients, or linear combination of taus, which 

eliminates the indeterminancy noted by DreizIer et a1. 

Much of the recent analysis of rotational spectra follow 
Watson's reformulation [15,16] in the form of a reduced 

Hamiltonian which simplified the computation of the 

energy levels. 

Since there is not a unique unitary transformation 

which allows the nine Kivelson-Wilson parameters to be 

reduced to eight determinable parameters, several 
variations of the Watson reduced Hamiltonians are 

commonly employed in practice. The two most often 

employed resu It in the determinable parameters listed in 

columns 2 and 3 of table 1.2.1. In reanalyzing the 

microwave spectra of triatomic molecules, Kirchhoffs [10) 

formulation has been used and the planarity conditions 
have been invoked in the spectral fitting process to fix 7 3, 

See reference [10] for additional details. The second 

commonly used formulation is described in detail by Gordy 

and Cook [4]. Yamada and Winnewisser [17] have 

examined the effects of employing different reductions for 

the three King, Hainer and Cross axis representations!', 

II', and III' 1I8]. They provide a useful set of relations 
between the spectroscopic constants determined in the 

various reduction procedures and discuss the implications 

of the r defect when employing the planarity conditions. 
When the spectral data requires a higher order 

Hamiltonian, such as inclusion of pi' terms, generally the 

first-order perturbation treatment suggested by Watson [16] 

has been used. For some light molecules such as H20 and 

H2S even higher order terms were needed. See Gordy and 

Cook [4] or the sources of the spectroscopic constants 
quoted in the tables on these species. 

c. Molecules with Doublet Electronic Ground States 

The spectra and spectral analysis for molecules with 
one or more unpaired electrons are substantially more 

complex, particularly for non-linear free radicals, than for 

molecules with zero resultant electronic spin. The triatomic 

species which have doublet, 5= 1/2, ground states are 
HeO, NCO, HC2 , Cl02 , H02 , NF2 , NH 2 , and N02 • In 

addition to the molecular rotational angular momentum, N, 
the interactions from electronic spin,S, and nuclear spin, I, 
must be included in the Hamiltonian. Depending on the 

magnitude of the various interactions, one of the following 

three coupling schemes are used in limiting cases: 

T\IlLf: 1.2.1. Determinable rotational and centrifugal distortion constants (P') employed by various workers' 

Kivelson-Wilson parameters 

for planar moleellies 

A' 

E' 

C' 

Tn/Hlh 

T flnhb 

Kirchhuff parameters 

(following Watson [15i) 

A" =A'-1/2,;"",. 

B"=B'-1/27;"", 

C" =C'-1/2,;""" 

',,,,,,,, 

7 Mb" 

7, = (A' /.5)7;,&, + (B' / 5),;"" + (C' / :'1,;",/,6 
7, = [S/IB' -A')17;"", + IS/lA' -el),;"", 

+ [S/(C'-B')I,;,,,, 

where 

S=A'+B'+C' 

a For (',)nvt>fbion bctv.et'fl Ihe various <;eb of parameter.; ~ee referelH'c" !4]. 19J, r J OJ. and! 17]. 

Watson parameters 

/161 
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a) N + S = J; J + I = F 

b) S + I = G; G + N = F 

c) N + I = E; E + S = F 

These interactions and the Hamiltonian for such molecules 
are discussed by Lin [19], Van Vleck [20], Curl and Kinsey 
[21] and others. Curl and Kinsey [21] have summarized the 
spectroscopic constant notation employed in the various 
formulations and developed an alternate method which can 
be applied to the triatomic species. Since none of these 
species have been reanalyzed in the present work, the 
notation employed in the publications cited is followed in 
the present tables of spectroscopic constants. 

1.3. Evaluation of the Spedral Data 

The evaluation has a two-fold purpose, first, the 
selection of the best set of measured transition frequencies 
and, second, selection or calculation of consistent and 
reliable spectroscopic constants. Since measured or 
calculated uneertainties are the best indieators of the 
quality of the data, a substantial portion of the critical 
evaluation effort has gone into determining these uncertain­
ties. 

a. General Pracedure 

Generally, the selection of the most reliable 
transition frequencies posed few problems since there were 
relatively few cases where duplicate measurements have 
been reported for the same transition. In cases where this 
did occur, the selection was based on both the overall 
consistency ,of the measurement in question with the other 
spectral data available, and on the reported uncertainty in 
the measurements. In nearly all cases the measurements 
with the smallest uncertainties reported by the authors were 
found to be the most reliable. 

The determination of the most reliable molecular 
constants posed more severe difficulties. Occasionally 
inconsistencies arose in cases where data were reported by 
several independent workers who studied quite different 
regions of the spectrum, e.g., molecular beam 
measurements vs. microwave measurements or centimeter 
vs. millimeter-wave measurements. If all of the available 
data had not been analyzed simultaneously in these 
instances, a complete reanalysis was carried out to 
eliminate the discrepaneies. These calculations also resulted 
in the detection of a number of misprints in the literature 
which were not obvious through simple inspection of the 
reported assignments and transition frequencies. Sinee a 
question might arise concerning the correct value when a 
difference is noted between the present compilation and the 
reference cited, the following section summarizes the 
typographical errors, changes in notation and other errors 
rectified in the present work. 

b. Discussion of Specific Corrections 
and Reanalysis of the Data 

The discussion of corrections and reanalysis follows 
the order of the spectral data tables of section 2. For 
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molecular species which are not mentioned here, no 
corrections or reanalysis were necessary and the data 
reported should be identical to that given in the original 
work. Note that for all linear molecules the lower frequency 
stretching vibration is labeled v3 • 

1) ArCIF 

The transition reported at 5328.445 in table III of 
reference [74009] should read 5428.445. 

2) HBS 
Several errors have been corrected in table IV of 

reference [73027J. The rotational quantum numbers IJ) for 
H lOB32S have been changed to J=6-5 from J=5-4 for the 
transitions near 241 GHz. The misprInt in the DIlB32S 
J=8-7 transition shown as 225 827.68 MHz has been 
corrected to read 255 827.68 MHz. These did not affect the 
derived spectral constants reported in reference [73027]. 
3) BrCN 

The most complete rotational analysis is that 
reported by Tetenbaum [52000] for the J=6-5 lines, 
Burrus and Gordy [56003J for the millimeter transitions 
and Oka and Hirakawa [57002] for the J = 1-0 and J=2-1 
transitions. Although the small differences in the rotational 
and hyperfine constants reported in these independent 
studies might be eliminated by refitting the entire data set, 
the magnitude of such an effort could not be justified in 
light of the slight improvements foreseen. Note that the 
frequency for the upper t -doublet of 79BrCN in table IX of 
Burrus and Gordy [56005] should read 223 150.44. Also 
the present tables have labeled the vibrational state for the 
Br-C stretch as V3 rather than VI which was used in the 
references cited. 

4) CICN 

The frequency for the v2 = 1, J=2-1, F=7/2-5/2 
transition of 35CI12C4N given by Townes et al. [48002] 
should read 23938.6 MHz and not 23928.6 MHz. In table 
IV of reference [51003] the column headings should be 
reversed for the observed transitions. In table IX of 
reference [56005] the J = 18-17 transitions for 37CICN are 
not consistent with the other observations. These are not 
included in the present work. The CI-C stretching vibration 
is labeled V3 here rather than VI as given in the literature. 

5) HCN and OCS 

The substance of the present HCN and OCS tables 
was taken from the excellent review by A. Maki [74001]. 
This has been supplemented with new data from several 
recent publications. It should be noted that the calculated 
hypothetical transition frequency for the J=2-1 of H13CI4N 
given in table 16 of [74011] is erroneous. The correct 
measured frequency is given in table 10.2 here. The 
asterisks shown in the uncertainty columns of the spectral 
line table for HCN and OCS indicate that the transition 
frequency is a calculated rather than a measured value. 

6) OCSe 

In calculating Bu the centrifugal distortion term was 
included for all cases. Several errors In the original work 
have been corrected. In [49000] the 3-2 transition of 
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OC74Se (0000) should read 24574.67 MHz, in [50012] the 

J = 3-2 transition of OC77Se (00°0) should read 24331.38 
MHz and in [6701OJ the J=4-3 transition of 18012C81lSe 

(0000) should read 29781.5 MHz. This last line has been 

remeasured in [76015]. The value of egQC9Se) and C(9Se) 

given in [55005] should be positive rather than negative as 
shown. 

7) CINO 

In the reanalysis of 35CINO, two measured lines were 

excluded from the fit since they show significant deviations. 

The 109,2-99,1 transition reported in [66012] at 111213.25 

MHz is calculated 1.48 MHz higher in frequency with an 

uncertainty of 0.14 MHz and the 18o.1s-17().17 line reported 
in (66012) at ] 98798.54 MHz is calculated 15.62 MHz 

lower in frequency with an uncertainty of 0,18 MHz. The 

error in the 41,r4o.4 transition frequency reported in 
[75010] has been corrected to read 83635.88 MHz. Very 

poor agreement was obtained in the centrifugal distortion 
fit to the 20r1o.1 transition and hyperfine splittings for 
37CINO. The strongest components, the unresolved pair 

F=7/2-5/2 and F=5/2-3/2, are calculated 0.80 MHz 
higher than observed and the F=3/2-3/2 transition is 

calculated 1.32 MHz higher than observed. The hyperfine 

analysis included the three components of the 10,1-00.0 
transition and the three un blended components of the 21.z-

11.1 and 2 1.1-1 1,0 transitions. The discrepancy could arise 
from ignoring the 14N hyperfine splitting, although this 

appears unlikely since these splittings were apparently 
unresolved. 

8) NSCI 

The 122.10-131.13 frequency in reference [72045] has 
been corrected to read 31601.97 MHz. 

Three isotopic forms of ClzO have been refit. For 
35C120 four of the measured transitions were not included 

in the centrifugal distortion fit since they showed poor 
agreement with the calculated values. The transitions 
excluded were the following: 

vob,(MHz) ~v(Obs-calc) 

122•11 -131.12 10358,5 -2.16 

17 1,16-162.15 26581.0 -0.75 

324.2S-33:l.'l1 36359.5 0.72 

324.29-33:l,3o 24543.6 -0.52 

For 35C1037C1 all observed lines were refit. Although the fit 

was relatively poor as can be seen from the standard 

deviation of the fit (table 26), none of the transitions could 
be excluded based on the analysis. However, for 37C120 one 

measurement clearly was not consistent with the rest of the 

data. When excluded from the centrifugal distortion 

analysis, the 162,14-171.17 transition with reported center 
frequency of 26895.0 MHz was calculated as 26883.9 ± 1.0 

MHz. The other lines agreed rather well. 

10) HOF 

In reanalyzing HOF and DOF, one transition of each 

species was excluded. J n each case the statistical deviations 

noted were sufficiently small; thus, the decision to remove 

these from the analysis was borderline. For HOI" the 7].r 
6 1•6 at 361349.55 was not fit and calculated at 

361350.22±0.12. For DOF the line excluded was the 53,2-

4 3•1 measured at 245734.60 and calculated at 

245735.11 ±O.03. Several typographical errors III 

reference [72030] were corrected. In table I of [72030] the 

quantum numbers for the 365648.94 transition should read 

60•6-70•7 , In table IV the decimal point in the Taaaa value of 
DOF is misplaced and should read -106.53. 

11) FNO 
One transition was not included in the P' centrifugal 

distortion analysis since it shows a large deviation from the 

calculated value. In particular, the 142.12-151.15 transition is 

calculated at 27632.73(30) MHz but is reported 2.15 MHz 

higher in frequency. Several other transitions listed below 

show fairly large ~v(obs-calc): 

Transition Llv(obs-calc) MHz 

182.16-17.1.15 0.486 

122.10-131.13 0.481 

80.8 - 71.7 -0.449 

85.4 - 7 5.3 0.640 

73,5 - 63,4. 0.696 

7 1.6 - 61.5 0.436 

7 5•3 - 65 ,2 -0.430 

50.5 - 41.4. -0.606 

Based on the students t test, which ranged from 2 to 3 for 

these lines they could not be excluded but the measurement 
accuracy is questionable in these cases. 

12) NSF 

Three transitioTls fit poorly and were excluded from 

the final analysis. Their calculated frequencies are shown 

below along with ~v which is vob,-vcaic: 

11•0 - 10•1 42324.390(14) MHz ~v=O.400 MHz 

152.13-161.l6 20474.989(22) MHz ~v=0.229 MHz 

154,12-163.1:; 20649.868(19) MHz ~v=0.218 MHz 

The centrifugal distortion results given are identical 

to those reported by Kirchhoff [720311, however, the 

molecular constants are quoted with more significant 

figures. An improved analysis of the nuclear quadrupole 
interaction of 14N was obtained from a fit to 33 hyperfine 

components with a standard deviation of 0.047 MHz. 

13) GeF2 

Three isotopic forms of GeF2 were reanalyzed. All 
the transitions reported for 7°GeF 2 were fit. The 3n 3-212 
transition of 72GeF2 showed substantial deviation, calc~lated 
0.76 MHz higher than observed, and was excluded. 
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Similarly, two lines of 74GeF2 had large t test values. The 
lines excluded were the 7 3.C 7 2,5 reported at 33146.39 and 
calculated at 33147.87(18) and the 74,3-65,2 line measured 
at 17098.86 and calculated at 17099.64(6). 

14) NF2 

All but one transItion reported by Brown et al. 
[74003] was employed in the present centrifugal distortion 
analysis. The 142,12-15l,15 transition, which was excluded, 
was calculated at 16510.07±8.80 MHz which is 174 MHz 
higher in frequency than reported. Brown et al. indicated 

. that the reported center frequency is uncertain since the 
observed multiplet pattern was incomplete. 

IS) F20 

The spectrum analysis of F20 by Kirchhoff has been 
reexamined in the present work. Details of the present 
centrifugal distortion fit and comparison with Kirchhoffs 
results are given in the Appendix (sec. A.2). Although some 
improvement resulted from this analysis, it should be noted 
that in both cases all the sextic centrifugal distortion 
constants are not well determined but necessary to obtain a 
fit which is consistent with the measurement accuracy. New 
measurements have allowed further improvement in the 
constants given in table 34. 

16) SF2 and SiF2 

For SF2 the centrifugal distortion analysis reported 
by Kirchhoff, Johnson, and Powell [73035] is given in table 
35. For SiF2 the results Kirchhoff [72031] reported are 
given, however, the values of the determinable parameters 
are quoted to the number of significant figures required to 
reproduce the calculated transition frequencies. 

17) H20 and HzS 

The microwave spectrum of both H20 and HzS were 
recently critically reviewed by DeLucia et al. [74005] and 
Helminger et al. [73040]. Due to the importance of these 
molecules in atmospheric, interstellar, and laboratory 
studies, the measured and calculated spectral lines reported 
in these reviews for HDO, HzS, and HDS are included in 
the spectral tables. Also the measured spectral lines 
reported for isotopic forms of these molecules, which were 
not included in the earlier reviews, are included in the 
present tables. An asterisk in the uncertainty column 
indicates that the frequency given is calculated rather than 
measured. 

18) HzSe 

A misprint in table III of [50lH 1] was corrected. The 
quantum number heading for the first column should read 

10.1-] 1.0' 

19) S20 

Some of the rotational lines of SzO were measured 
independently by Tiemann et al. [74006] and Cook et al. 
[73041]. These measurements were examined to obtain the 
best data set. The 32SZO transitions given in table 50.2 were 
selected as the best set based both on the reported 
measurement uncertainty and their agreement in the 
analysis reported in [74006]. The centrifugal distortion 
analysis of this set of transitions provided the slightly 
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improved rotational and distortion constants shown in table 
50. 

The number of rotational tranSItIOns of the 19 
isotopic forms of SOz which have been reported exceeds 
3000. Unfortunately, in the majority of the papers 
published on S02 no measurement uncertainties are given, 
and in spite of detailed centrifugal distortion analyses no 
standard deviations of the molecular constants are reported. 
For this reason and the importance of S02 in laboratory 
and astronomical studies, reanalysis of the most abundant 
isotopic forms of S02 was carried out. For 32S1602 the 
spectrum of the ground vibrational state, VI' V 2, 2v2, and V3 

were refit. Due to limitations in the computer program 
employed, all calculations were restricted to 1<60. For the 
ground state of 32S1602 198 transitions were least-squares 
fit to the P' Hamiltonian. The S02 spectral line table lists 
all the measured transitions and the predicted transition 
frequencies of lines not measured up to 360 GHz 1<60. 
Both the observed and predicted frequencies are given for 
transitions which were not included due to limited program 
size_ Comparison of the observed and predicted frequencies 
of these lines indicated that little improvement in the fit 
would be obtained in an extended analysis. It should be 
noted that the unpublished data communicated privately by 
Schonk was assigned to the ground and V 2 states of 32S02 
from preliminary calculations, and was included in the final 
fit. 

The data base for the remaining vibrational states 
and isotopic species of S02 was the limiting factor in the 
reanalysis. The number of transitions, maximum 1 and 
frequency range of the calculations are summarized in table 
1-3_1- Due to the wide range in the data available, the 
predicted transitions, given in table 51.7, were restricted to 
a maximum standard deviation in frequency as shown in 
the last line of table 1.3.1 here. No predicted frequencies 
are provided for 33S02, since the hyperfine split lines would 
make the table quite voluminous. If these are of interest, 
the predicted values may be obtained from the author. The 
factor which determined which vibrational states and 
isotopic forms to be reanalyzed was the estimated 
population at room temperature was - 0.3 percent or 
greater. In all cases the predicted transitions are indicated 
with an asterisk in the uncertainty column. 

In Vol. IV of NBS Monograph 70 [1] the S02 dipole 
moment was erroneously listed as /-La rather than /-Lb' 
Unfortunately this error has led to several radio­
astronomical searches for non-existent a-type transitions of 
S02' B. E. Turner, M. A_ Gordon and G. T. Wrixon 
(Astrophys. J. 177, 609 (1972)) reported a negative result 
from a search for the 202-1oJ transition and T. Cato, J. 
Elider, B. Hoglund, O. E. H. Rydbeck, B. Ronnang and A. 
Sume (Onsala Space Observatory, Chalmers University of 
Technology, Research Report No. 109 (1972)) report a 
search for the 1]0-1 JJ transition. Since S02 was 
subsequently detected in interstellar sources (L. E. Snyder, 
J. M. Hollis, B. L. Ulich, F. J. Lovas, D. R. Johnson, and 
D. Buhl, Astrophys. 1. (Letters) 198, L81 (1975)), the 
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T~HI.E 1.3.1. Limits employed in the analysis of SO, and transition frequency predictions 

Molecular Number of Jmax 

species transitions 

fit 

:I'S02 god. 198 60 

'l2S0,VI 41 46 
32S02 v, 90 60 

:I'S02 v" 33 42 

3'S02 2v, 52 53 

""SO, gnd. 40 40 

34S02 gnd. 59 50 

:"SO, v
2 24 38 

detailed listing of the measured and calculated rotational 
spectrum of S02 presented in table 51.7 should provide 
guidance for further astronomical observations. Also, this 
complete list of the S02 spectral lines should benefit 
laboratory studies. Sulfur dioxide is often formed as a gas­
phase by-product from the decomposition of sulfate 
impurities in many refractory compounds employed in high 
temperature microwave studies. The S02 spectrum may also 
serve for calibration of sub-millimeter spectrometers where 
a reference spectrum is often required to determine the 
frequency scale. The S02 data in table 51.7 were limited to 
a frequency of 360 GHz, however, calculations on the 
32S1602 ground state have been extended to 1500 GHz for 
transitions up to J = 60. These results are available from 
the author upon request. 

21) 0 3 

Due to the importance of ozone in both laboratory 
and atmospheric studies, several of the more abundant 
isotopic forms were reanalyzed III order to provide 

Maximum standard 

Maximum deviation (employed in 
frequency limiting the predicted 

transitions) 

360 GHz no limit 

360 GHz 2 MHz 

360 GHz 5 MHz 

360 GHz 2 MHz 

360 GHz 2 MHz 

130 GHz no predictions 

350 GHz 5 MHz 

50 GHz no limit 

-

predicted transition frequencies where no measurements are 
available. Only 160 3

, 160160180, and 160180160 were 

included. For 160 3 eight of the measured lines were not fit 
due to large statistical deviations. For 160180160 two 
transitions were not fit and three of the 160160180 

transitions were excluded. These are listed in table 1.3.2 
along with the .ilv(obs-calc) and t(.ilv) values. Predictions 
were carried to J=42 for 160 3, to J=43 for 160160180, and 
to J = 38 for 160180160. The calculated values ranged up to 

400 GHz. No predicted lines were eliminated from 
inclusion in table 53.4 due to large predicted uncertainties 
since the largest encountered was ~0.7 MHz. The 
molecular constants resulting from this analysis are ~hown 
in table 53. The spectra from 180160180, 160180180, and 
180:1 were also refit, but predicted transitions for these rarer 
forms were not included in the spectral tables. All 
measurements reported for these species were included in 
the analysis which resulted in the parameters given in table 
53.1. 

TARl.E 1.3.2. Transitions excluded in analysis of ozone 

Measured Ll.v 
Molecule Transition frequency (MHz) t(Ll.vl a 

(MHz) 

"'0
3 R'5 - 9,.8 244 158.04 0.39 6.6 

101.9 - 9,.8 10226.00 0.27 4.7 

93.7 -10,.8 210803.80 -0.58 -10.1 

212.20-2D1.J7 9201.00 0.71 12.2 

23uo-243.21 14866.00 0..62 10.5 

271.25-26 •. 22 16 163.00 0.61 10.4 

386 . .32-39,.3., 25 511.0.0 -0.83 12.2 

41 5.,,-406•3• 27862.00 -0.57 - 7.5 

160 IBO"'0 9,.8 - 91.9 295318.60 0.10 3.5 

266.20-275.23 258336.50 -0.13 - 4.2 

160 16
0

18
0 262.24-26J.25 295432.72 -0.14 - 3.9 

266.21-275.22 367444.09 0.15 3.8 

353.32-352.33 368074.31 -0.30 - 3.8 

J. Phy •• Chern. Ref. Data, Vol. 1, No.4, 1978 



1456 

J 

N 

K 

F 

'A or EO 

V j ,V2,V3 

V j ,V2,V3 

U or L 

or 

1 (or I,) 

s 

A 

n 

l:,n,A 

FRANK J. LOVAS 

1.4. List of Symbols 

Q. Quantum Numbers 

Resultant total angular momentum 
quantum number, excluding nuclear 
spins. 

Rotational angular momentum quantum 
number, excluding electron and nuclear 
spins, in the case where electron spin is 
present. 

Projection of J (or N) on the symmetry 
axis in the limiting prolate or oblate 
symmetric top. 

Resultant angular momentum quantum 
number including nuclear spin for one 
nucleus. 

Resultant total angular momentum 
quantum number. 

Quantum number employed when Fj is 
not a good quantum number. This value 
simply numbers the levels from lowest to 
highest energy for the same F quantum 
number. 

Vibrational modes (v) and quantum 
numbers (v). Vj is the highest energy 
symmetric stretching mode, V z is the 
bending mode, and V3 is the asymmetric 
stretch for XY 2 molecules or lowest 
energy stretch for XYZ molecules. 

Upper or lower energy level or transition 
frequency. 

Prime or double prime IS used to 
distinguish the upper (') and lower (") 
levels in a transition. They occur as 
superscripts on the quantum numbers. 

Quantum number for vibrational angular 
momentum. 

Angular momentum quantum number of 
, nuclear spin for one (or ith) nucleus. 

Resultant angular momentum number of 
electron spins. l: is the projection of S on 
the molecular axis. 

Absolute values of the projection of the 
resultant orbital angular momentum on 
the molecular axis. 

Absolute value of the projection of the 
total electronic angular momentum on the 
molecular axis. 

Electronic state designation for which 
A=O,1,2, respectively. 

A,B,C 
d,flJ,crf 

Ii 
T, A, 8, D 

H,h 

L, 1', G, g 

P,p,F 

eqQaa(X)"" 
Xaa(X), ... 

eqQ7j 

fLa.b 

a", Yvv 

Q 

ex or M 

J. Phys. Chem. Ref. Datil, Vol. 1, No.4, 1918 

b. Molecular Constants 

Rotational constants (MHz). These are 
related to the principal moments of 
inertia: A =h/87T2IQ' etc. 

B-bar equals (B + C)/2. 

Quartic centrifugal distortion constants 
(MHz or kHz). 

Sextic centrifugal distortion constants 
(MHz or kHz). 

Octic centrifugal distortion constants 
(MHz). 

Dectic centrifugal distortion constants 

(MHz). 

Nuclear electric ,quadrupole coupling 
constant along principal axis indicated 
for nucleus X (MHz). 

Product of the nuclear quadrupole 

coupling constant and the asymmetry 

parameter for the bending vibrational 

state. 

Components of the electric dipole 
moment along the a- or b-principal axes. 

Rotation-vibration coefficients in the 
power series representing Bv (see text). 

t -doubling constant (MHz). 

Components of the magnetic shielding 
tensor which are parallel and perpendicu­
lar to the molecular axis, respectively. 

Molecular quadrupole moment relative to 
the center of mass (esu·cm2

). 

Electric polarizability anisotropy (cm3
). 

Components of the magnetic susceptibili­
ty tensor which are respectively perpen· 
dicular and parallel to the molecular axis 
(erg/G2.mol). 

Magnetic susceptibility anisotropy. 

Components of the molecular G tensor 
which are respectively perpendicular and 
parallel to the molecular axis. gJ. is 
sometimes denoted g or gj for linear 
molecules in the ground state (fL,,). 

Anisotropy of the molecular G tensor per­
pendicular to the moleeular axis (fLN)' 

Spin rotation constant related to nucleus 
X (kHz). 

Spin-spin interaction constant between 
nucleus X and nucleus Y (kHz). 



P.rf 

a,b,c,d 

A 

x 
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O.type doubling parameters, 

ap = 41:(-1)5 

X (n 1 (A +2B)Ly 11:) (1: I BLr 1 n) 
E.z.-En 

A.type doubling constant in the 2n 112 

state (MHz). 

Magnetic hyperfine coupling constants 

(MHz) where, 

a = 2J.LngNJ.LN (l/r 3
), 

3cos~ - I 

b = - J.LagN J.LN ( r3 ) + 
l2..17 J.LagNIlN 'lJ 2(O), 
3 

(300'~ - I). 

(~). 
,3 

Here /La ,is the Bohr magneton, /LN is the 
nuclear magneton, and gN is the nuclear 
g.value. 

Spin-orbit coupling constants defined by 

the power series expansion, A = A, + 
Am ~ + AI21 ~2 + '" . 
Spin-rotation interaction constant (ref. 
[21]). Coefficient in the Hamiltonian term 

(0)5 NoS. This is related to Ei/S in Lin's 

notation [l9] as (Ols = 1I3(Exx + E,,+ 
E,,). 

Spin-rotation interaction constants where 

i and j are a, b, or c and the Hamiltonian 

term is 1:(i})sN,sj' See Curl and Kinsey 

[21] and Bowater et al. [22] (for T'l 
notation) for correspondence to the 
notation of other workers. 

Fermi interaction constant and coefficient 

of the I·S operator. (0), 
(l617 13)g,J.LBJ.LN ['lJ(0)f. 

Magnetic dipole-dipole interaction 

constant in the Hamiltonian term (ij),slj 
where i and j are a, b, or c. (ij), = 

g:i!I/LBJ.LN[8,,3rl/ r
3

JAY' 

Nuclear electric quadrupole interaction 

constant in the term @r/lj where i and j 
are a, b, or c and (i])Q = leQ/21(21-
1)](JJ2VI aiG}). 

Combination of spin-rotation constants 

where As = (aa!s+(O)" B5 = (bb)s + 
(0), and Cs = (cc)s + (0),. 

c. Other 

Refers to unknown uncertainty when 

appearing in the uncertainty column. 

.. 

( ... ) 

a,b,c 

r{X-Y) 

LXYZ 

Asterisks In. the uncertainty column 

indicate that the transition frequency is 
calculated rather than measured. 

Parentheses in the numerical listings 
contain measured or estimated uncertain­

ties. For example, the value 1.407(83) 
should be interpreted as 1.407 ±0.083. 
Thus the value in parentheses refers to 

the last significant digits given. 

Designate principal axes corresponding to 

A, B, and C, respectively. 

Distance between centers of mass of 

atoms X and Y (A). 

Angle formed by atoms X, Y, and Z 
(degrees). 

1.5. Special Units, FlJndamental Constants, 
and Useful Conversion Fadors 

D 

-I cm 

a. Special Unit. 

Abbreviation for Debye units (1 D = 10- 18 

electrostatic unit;; of charge X 
centimeters, or 1 D = 3.33564 X 10-30 

coulomb-meter). 

Reciprocal wavelength (wave number) 

employed as a unit proportional to 

energy. 

Angstrom abbreviation for the unit of 

length in bond distances (l A= 10- 10 m). 

b. Fundamental Constantl ond Conversion Factors [23] 

c 

= 5.0537905(85) X 10" MHz.u.A2, 

= 6.626176(36) X 10-34 J·s, 

= 2.99792458(l)X lOB m.s- I 

= 1.986478(11)X 10-23 J, 

11.96266 J mol-I, 

= 29979.2458 MHz, 

1 u = 1.6605655(86) X 10-27 kg. 
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2. Molecular Constants and Spectral 
Line Tables 

As described in section 1.1, the data tables for each 
molecule consist of a table of derived molecular constants 
followed by the spectral line table. These are ordered 
alphabetically by the empirical formula. 

The molecular constants are presented for each 
isotopic species in the order: rotational constants, hyperfine 
structure constants, electric and magnetic dipole moments 
and, when appropriate, additional references which were 
not utilized in the tabulation. 

The spectral line tables are organized first by 
isotopic species. For each species the transitions are listed 
by increasing frequency. The references to all data can be 
found in section 3. 

Table 1. Molecular parameters for ArCIF [74009J. 

Parameter Ar 35 ClF Value Ar 37 CIF Value 

B (MHz) 1327.113 (5) 1319.650(5) 

DJ (kHz) 4.66(20) 4.72(20) 

eqQ (MHz) -140.869(15) -111.053(15) 

SClF (kHz) 2.556 a 

cCl (kHz) 1.85 a 

c F 
(kHz) -1.943 a 

\.la (D) 1.053 (3) 

a Obtained from the parameters for CIF. 

TABLE 1.1. The microwave- spectrum of ArCIF 

Isotopic species j',K' - r.K" F F, F" r. (V I,V;'V3) Frequency (Une.) Reference 

(MHz) (MHz) 

""Ar35C1 19F 2, 0 - 1, 0 1I2 112 (0,0°,0) 5308.305 ( 5E-3) [740091 
2, 0 - 1, a 112 3/2 (0,0°,0) 5371.730 ( 5E-3) 1740091 
3, 0- 2, a 3/2 112 (0,0°,0) 7955.168 ( 5E-3) [74009J 
3, 0- 2, 0 9/2 7/2 (0,0°,0) 7963.868 ( 5E-3) [74009] 

""Ar37C1 19F 2, o - 1,0 112 112 (0,0°,0) 5378.450 ( 5E-3) [74009] 
2, 0 - 1, a 112 3/2 (0,0°,0) 5428.445 ( 5E-3) [740091 
3, 0 - 2, 0 3/2 I12 (0,0°,0) 7911.860 ( 5E-3) [74009] 

J. Phys. Chem. Ref. Data, Vol. 7, No.4, 1978 
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Table 2. Molecular parameters for ~rCIH [73026J 

D) (kHz)" 20.0 (<1) 19.0 (4) 17.1 (4) 16.4 (4) 

eqQCl (J"l) (,1Hz) 23.027(10) - 18. 173 b -36.150(20) -28.587 a 

eqQCI (J"Z) ('lilz) -23.025(10) -36.262(30) 

eqQD (J=2) (kHz) 102.3(50) 

"a (J"ll (Il) 0.8114,' (10) 

"a(J"Z)(D) 0.81 i 21 (10) 1.00355(70) 

From reference [76029J. 

b Derived from eqQ for the 35 C1 snccics d Q /Q 2688 • on 35
CI 

37
CI 

I., . 

TABLE 2.1. The microwave spectrum of ArClH 

Isotopic species f,K' - }",K" F r; F" F" , (v"v;'v3) Frequency (Une.) Reference 
(MHz) (MHz) 

"'AlsCIH 1, 0 - 0, 0 5/2 3/2 (0,00,0) 3358.090 ( 0.01) [73026J 
I, 0 - 0, 0 1/2 3/2 (0,00,0) 3362.698 ( 0.01) [73026] 
2, 0 - I, 0 1I2 1I2 (0,00,0) 6713.394 ( 0.01) [73026] 
2, 0 - 1, 0 112 3/2 (0,00,0) 6723.756 ( 0.01) [73026] 
3, 0 - 2, 0 3/2 1/2 (0,00,0) 10067.732 ( 0.01) [76029J 
4, 0 - 3, 0 (0,00,0) 13417. ( X ) [73026] 
4, 0 - 3, 0 (0,00,0) 13418. ( X ) [73026] 
4, 0 - 3, 0 (0,00,0) 13422. ( X ) [73026] 
4, 0 - 3, 0 (0,00,0) 13424. ( X ) [73026] 
5, 0 - 4, 0 (0,00,0) 16769. ( X ) [73026J 
5, 0 - 4, 0 (0,00,0) 16775. ( X ) [73026] 

4IlAr37CIH I, 0 - 0, 0 5/2 3/2 (0,00,0) 3264. ( X ) [73026J 
1, 0 - 0, 0 112 3/2 (0,00,0) 3267.670 ( 0.01) [73026J 
2, 0 - I, 0 (0,00,0) 6522. (X ) [73026) 
2, 0 - 1, 0 (0,0°,0) 6526. (X ) [73026] 
2, 0 - I, 0 1I2 3/2 (0,00,0) 6533.973 ( 0.01) [76029] 

4<l Ar35CID I, 0 - 0, 0 5/2 3/2 (0,00,0) 3317.002 ( 0.01) [73026] 
1, 0 - 0, 0 112 112 (0,00,0) 3324.255 ( 0.01) [73026] 
2, 0 - I, 0 (0,0°,0) 6630. ( X ) [73026J 
2, 0 - I. 0 112 3/2 (0,0°,0) 6646.273 ( 0.01) [76029] 

40 Ar37CID I, 0 - 0, 0 112 112 (0,00,0) 3230.895 ( 0.01) [73026] 
2, 0 - I, 0 1/2 1/2 (0,00,0) 6447.092 ( 0.01) [76029] 
2, 0 - 1. 0 1/2 3/2 (0,0°,0) 6459.957 ( 0.01) [76029] 

Table 3. Molecular parameters for ArFH [740211. 

Parameter Value 

13 (MHz) 3065.719(2) 

DJ (kHz) 72.1(2) 

SHF (kHz) 29.2(15) 

p a CD) 1.332(2) 

J. Phys. them. Ref. Data, Val. 7, Na. 4, 1978 
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Isotopic species 

4OArl9FH 

FlANK J. LOVAS 

TABLE 3.1. The microwave spectrum of ArFH 

f,K' - ,",K" F r. F' r; (v"v:'vJ Frequency 
(MHz) 

1. 0 - 0.0 1 1 (0,0°,0) 6131.134 
I, 0 - 0,0 1 1 (0,0°,0) 6131.153 
1, 
1, 
2, 
2, 
2, 
2, 
2, 

0- 0, 0 2 1 (0,0",0) 6131.153 
0- 0, 0 0 1 (0,0°,0) 6131.178 
0- 1, 0 2 0 (0.0°,0) 12260.525 
0- I, 0 1 0 (0,0°,0) 12260.555 
0- I, 0 2 1 (0,0°,0) 12260.555 
0- 1, 0 1 1 (0,0°,0) 12260.581 
0- 1, 0 2 1 (0,0°,0) 12260.581 

Table 4. Rotational constants for HBS [73027]. 

Isotopic Vib. State 
B (MHz) D (MHz) ('iiiz) 

Species VI vi v3 
v v qv 

2 
---

1-1 11 8 32 $ 0 00 0 19083.006(4) 0.02189(4) 

1 0° 0 18994.33(42)a . --

0 11 a 19106.472 (20) O.0219 b 
46.45(1) 

H1O B32 5 ° 0° a 20080.234 (9) 0.02422(9) 

) 00 0 19979.0(12)a . --

0 )1 0 20108.482(30) 0.0240 b 50.80(5) 

1-1118 34 S 
° 

00 0 18791. 623 (10) O.021Z5(10) 

1 0° 0 18704.4 (12)a -- . 

H10B34 S 0 0° 0 19793.168(15) 0.02318(25) 

1 00 0 19693.5(18)" -- . 

DllB 32 S 0 00 0 15937.934(7) 0.01425(4) 

0 11 0 15970.719(20) O.0143 b 40.65(6) 

D1O B32 S 0 00 0 16563.378 (11) 0.01561(6) 

0 11 0 16600.733(30) 0.0156 b 43.16(Z) 

D11 B34 5 0 00 a 15686.936(12) 0.01402(8) 

D10B34 S 0 00 0 16317.465(18) 0.01497(14) 

a Calculated from 6B = B' -B" given by Sams and ,Iaki [75013]. 

b The ground state value of Dv was assumed to derive By from 

the data in Ref. [73027]. The By values given may not 

represent the true value due to a lack of information on the 

possible Fermi resonance between the (O,ZO,O) and (0,0°,1) 

excited states. 

Table 4.1. ~!yperfine and Zeeman constants and electric dipole moment for HBS [74039J. 

Parameter Value Zeeman Constants Hll B3Z S Value DllB 32 S Value 

eqQ (lIB) ·3.72 ( 3) ~IHz g L (UN) '0.0414(2) '0.0356(2) 

eqQ (lOB) ·7.91 (3) ~IHz X.L NX:: (erg/G Z .mole) 7.2(5)<10. 6 9.8(21»10. 6 

M 
L 

(liS) ·7. Z (30) kHz Q'I Cesu·cm 2) 2.7(6»10. 26 

M (lOB) ·2.6 (l0) kHz 

I 
l. 

Wo 1.298(5) D 

J. PhYI. Chem. Ref. Data, Vol. '1, No. 4, 19'18 

(Une.) Reference 
(MHz) 

( 2E-3) [74021] 
( 2E-3) [74021] 
( 2E-3) [74021) 
( 2E-3) [74021] 
( 4E-3) [74021J 
( 4E-3) [74021] 
( 4E-3) (74021] 
( 4E-3) [74021J 
( 4E-3) [74021] 
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TABLE 4.2. The microwave spectrum of HBS 

Isotopic species 1'-1" F P I F" F" , (V
"

V;'V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

H" S32S 1 - 0 3/2 3/2 (0,0",0) 38165.250 ( 0.05) (74039) 
1 - 0 5/2 3/2 (0,0°,0) 38166.198 ( 0.05) [74039J 
1 - 0 112 3/2 (0,0°,0) 38166.907 ( 0.05) [74039] 
3 - 2 (0,00,0) 114495.62 ( 0.10) [73027] 
4 - 3 (0,00,0) 152658.42 ( 0.10) (73027) 
4 - 3 (0,1 LI ,0) 152660.72 ( 0.10) [73027] 
4 - 3 (0,1 UI,O) 153032.27 ( 0.10) [73027] 
5 - 4 (0,00,0) 190819.16 ( 0.10) [73027] 
5 - 4 (0,1"',0) 190821.95 ( 0.10) [73027] 
5 - 4 (O,l

li
"O) 191286.54 ( 0.10) [73027) 

6 - 5 (0,00,0) 228977.17 ( 0.10) (73027) 

7 - 6 (0,0°,0) 267132.04 ( 0.10) [73027J 

8 - 7 (0,00,0) 305283.24 ( 0.10) [73027] 

HIOS32S 3 - 2 (0,00,0) 120478.83 ( 0.10) [73027] 

4 - 3 (0,00,0) 160635.60 ( 0.10) [73027] 

4 - 3 (0,1 Ll ,0) 160658.99 ( 0.10) (73027) 

4 - 3 (0,1 lil,O) 161065.00 ( 0.10) [730271 
5 - 4 (0,0°,0) 200790.34 ( 0.10) [73027J 

6 - 5 (0,00,0) 240942.09 ( 0.10) [73027] 

6 - 5 (0,1 L1,O) 240976.72 ( 0.10) [73027] 

6 - 5 (O,lUI,O) 241586.84 ( 0.10) [730271 

7 - 6 (0,0°,0) 281090.43 ( 0.10) [73027) 

8 - 7 (0,0°,0) 321234.47 ( 0.10) [73027] 

H"B34S 4 - 3 (0,0°,0) 150327.46 ( 0.10) [73027] 

5 - 4 (0,00,0) 187905.55 ( 0.10) [73027] 

6 - 5 (0,00,0) 225481.26 ( 0.10) [73027) 

7 - 6 (0,0°,0) 263053.63 ( 0.10) (73027) 

8 - 7 (0,0°,0) 300622.37 ( 0.10) [73027] 
HIOB34S 4 - 3 (0,00,0) 158339.37 ( 0.10) [73027] 

5 - 4 10,00,0) 197920.14 ( 0.10) [73027) 

6 - 5 (0,0°,0) 237497.97 ( 0.10) (73027) 
D"S32S 1 - 0 3/2 3/2 (0,0°,0) 31875.045 ( 0.05) [74039] 

1 - 0 5/2 3/2 (0,00,0) 31875.997 ( 0.05) [74039] 

1 - 0 1/2 3/2 (0,0°,0) 31876.720 ( 0.05) [74039] 

6 - 5 (0,00,0) 191242.95 ( 0.10) [73027] 

6 - 5 (0,1 Ll ,0) 191392.80 ( 0.10) [73027] 

6 - 5 (O,lu"O) 191880.68 ( 0.10) [73027] 

7 - 6 (0,0°,0) 223111.60 ( 0.10) [73027] 

7 - 6 (0,1 LI ,0) 223286.28 ( 0.10) [73027] 

7 - 6 (0,1 UI,O) 223855.38 ( 0.10) [73027] 

8 - 7 (0,0°,0) 254977.61 ( 0.10) [73027] 

8 - 7 (0,1 LJ ,0) 255177.36 ( 0.10) [73027] 

8 - 7 (0,1 UI,O) 255827.68 ( 0.10) [73027] 

9 - 8 (0,00,0) 286841.17 ( 0.10) [73027J 

10- 9 (0,00,0) 318701.70 ( 0.1 0) [73027] 

11 - 10 (0,0°,0) 350558.67 ( 0.10) [73027] 
D'OS32S 1 - 0 3 3 (0,0°,0) 33125.526 ( 0.05) [74039] 

1 - 0 4 3 (0,0°,0) 33127.098 ( 0.05) [74039] 

1 - 0 2 3 (0,0°,0) 33127.627 ( 0.05) [74039] 

6 - 5 (0,0°,0) 198746.91 ( 0.10) [73027] 

6 - 5 (0,1 Ll ,0) 198936.73 ( 0.10) [73027] 

6 - 5 (0,1 UI,O) 199454.76 ( 0.10) [73027] 

7 - 6 (0,0°,0) 231865.83 ( 0.10) [73027] 

7 - 6 (0,1L1,0) 232087.24 ( 0.10) [73027] 

7 - 6 (0,1 UI,O) 232691.23 ( 0.10) [73027] 

8 - 7 (0,0°,0) 264982.11 ( 0.10) [73027] 

9 - 8 (0,0°,0) 298095.49 ( 0.10) [73027] 

10- 9 (0,00,0) 331205.11 ( 0.10) [73027] 

11 - 10 (0,00,0) 364311.10 ( 0.10) [73027] 

D"B~ 6 - 5 (0,00,0) 188231.04 ( 0.10) [73027] 

7 - 6 (0,0°,0) 219598.05 ( 0.10) [73027] 

8 - 7 (0,0°,0) 250962.16 ( 0.10) [73027] 

9 - 8 (0,0°,0) 282323.97 ( 0.10) [73027] 

10- 9 I (0,0°,0) 313682.67 ( 0.10) [73027] 
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TABLE 4.2. The microwave spectrum of HBS-Continued 

Isotopic species J'-J" 
I 

F F, F" ! F{ I (V I,V[,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

n,
oB34S 6 - 5 (0,0°,0) 195796.56 ( 0.10) (73027) 

7 - 6 (0,0°,0) 228424.12 ( 0.10) [73027] 
8 - 7 (0,0°,0) 261048.69 ( 0.10) [73027] 
9 - 8 (0,00,0) 293670.72 ( 0.10) [73027] 

Table S. Molecular parameters for BrNO. 

Para.meter 79 Br 14
N

16
0 81

Br
14NI6

0 79 Br l5 N160 81 Br lsNI6
0 Reference 

Aa (MHz) 83560. 83550. 79820. 79810. [70018 J 
B (MHz) 3747.12 (10) 3722.25(10) 3694.67(10) 3669.75(10) [70018J 

C (MHz) 3586.09(10) 3563.49(10) 3531 21 (10) 3508.42(10) [70018J 

DJ (kHz) 3. OS (10) --- --- --- [6601ZJ 

D JK(kHz) -54.8(20) --- --- .. - [6601ZJ 

eqQaa(Br) (MHz) 388.9(7) 324.5(7) 390.8 (10) 325.8(10) [65007],(70018] 

eqQbb(Br) (MHz) -239.7(10) -199.0(10) -238.3(10) -199.6 (10) [65007],[70018] 

eqQ •• (N) (MHz) 0.4 (3) 0.6(5) --. -_. [ 65007] 

eqQbb (N) (101Hz) ·4.4(3) - 4.4 (3) --- --- [65007J 

". (D) 1.8 ..- .-. [66011] 

-----.--- -_.--

a Calculated from Band C assuming a rigid planar structure. 

Additional references: [56004], [59000], and [75014J. 

TABLE 5.1. The microwave spectrum of BrNO 

Isotopic species J'( K:X,J - rrK~X',J 
I 

F F, F" F{ (vI'v.,v,) Frequency (Une.) Reference 
(MHz) (MHz) 

79Br l4N 160 1( 0, 1) - 0( 0, 0) 112 3/2 (0,0,0) 7236.12 ( 0.10) [70018] 
I( 0, 1) - 0( 0, 0) 5/2 3/2 (0,0,0) 7313.78 ( 0.10) [70018] 
l( 0, 1) - 0( 0, 0) 3/2 3/2 (0,0,0) 7410.90 ( 0.10) [70018] 
2( 1, 2) - I( I, 1) 712 5/2 7/2 5/2 (0,0,0) 14520.40 ( 0.01) [65007] 
2( I, 2) - I( I, 1) 5/2 5/2 5/2 5/2 (0,0,0) 14520.92 ( 0.01) [65007] 
2( 1, 2) - I( 1, 1) 3/2 3/2 3/2 3/2 (0,0,0) 14552.57 ( 0.01) [650071 
2( 1, 2) - I( 1, 1) 5/2 3/2 5/2 3/2 (0,0,0) 14553.47 ( 0.01) [65007] 
2( 1, 2) - I( I, I) 3/2 3/2 1I2 3/2 (0,0,0) 14554.10 ( 0.10) [65007J 
2( 1, 2) - I( I, 1) 5/2 5/2 3/2 3/2 (0,0,0) '14578.99 ( 0.01) [650071 
2( I, 2) - l( I, 1) 7/2 5/2 5/2 3/2 (0,0,0) 14580.33 ( 0.01) [65007J 
2( 1, 2) - I( 1, 1) 3/2 512 112 3/2 (0,0,0) 14581.20 ( 0.01) [65007J 
2( 1, 1) - I( 1, 0) 9/2 7/2 7/2 5/2 (0,0,0) 14802.79 ( 0.01) [65007] 
2( I, 1) - I( I, 0) 712 7/2 5/2 5/2 (0,0,0) 14803.08 ( 0.10) [65007] 
2( I, 1) - I( I, 0) 5/2 3/2 5/2 3/2 (0,0,0) 14857.58 ( 0.01) [65007] 
2( I, 1) - I( 1, 0) 3/2 3/2 3/2 3/2 (0,0,0) 14858.38 ( 0.01) (65007) 
2( 1, 1) - 1( 1, 0) 7/2 5/2 7/2 5/2 (0,0,0) 14862.16 ( 0.01) [65007J 
2( I, 1) - II I, 0) 312 5/2 ]/2 3/2 (0,0,0) ]4899.00 ( 0.01) [65007J 
2( 1, 1) - I( 1, 0) 712 512 5/2 3/2 (0,0,0) 14899.82 ( 0.01) [65007] 
2( 1, 1) - I( 1, 0) 5/2 5/2 3/2 3/2 (0,0,0) 14901.11 ( 0.01) (65007) 
3( 1, 3) - 2( 1, 2) 3/2 3/2 (0,0,0) 21708.47 ( 0.10) (70018) 
3( 1, 3) - 2( I, 2) 5/2 5/2 (0,0,0) 21743.00 ( 0.10) [70018] 
3( 1, 3) - 2( I, 2) 3/2 112 (0,0,0) 21744.99 ( 0.10) [70018] 
3( I, 3) - 2( 1, 2) 9/2 7/2 (0,0,0) 21747.76 ( 0.10) (70018) 
3( 1, 3) - 2( 1, 2) 5/2 3/2 (0,0,0) 21769.92 ( 0.10) (70018) 
3( I, 3) - 2( I, 2) 7/2 5/2 (0,0,0) 21771.76 ( 0.10) [70018] 
3( 1, 3) - 2( 1, 2) 7/2 7/2 (0,0,0) 21809.50 ( 0.10) [70018] 
3( 2, 2) - 2( 2, 1) 9/2 7/2 (0,0,0) 21972.29 ( 0.50) [56004] 
3( 2, 1) - 2( 2, 0) 9/2 7/2 (0,0,0) 21972.29 ( 0.50) [56004] 
3( 0, 3) - 2( 0, 2) 9/2 7/2 . (0,0,0) 21993.86 ( 0.50) (56004) 
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TABLE 5.1. The microwave spectrum of BrNO-Continued 

Isotopic species 

I 
f(K:,K' J - J"(K~,K".J F r. F" F" (V I .V2,V3) Frequency (Unc.) Reference 

J 

(MHz) (MHz) 

79Brl4Nl60 3( 2, 2) - 2( 2, I) 5/2 3/2 (0,0,0) 22001.07 ( 0.50) [56004] 
3( 2, I) - 2( 2, 0) 5/2 3/2 (0,0,0) 22001.07 ( 0.50) [56004] 
3( 0, 3) - 2( 0, 2) 5/2 3/2 (0,0,0) 22016.97 ( 0.50) [S6004J 
3( 2. 2) - 2( 2, I) 7/2 5/2 (0.0,0) 22069.77 ( 0.50) [56004] 
3( 2, 1) - 2( 2, 0) 7/2 5/2 (0,0,0) 22069.77 ( 0.50) [56004J 
3( I, 2) - 2( I, 1) 3/2 3/2 (0,0,0) 22173.58 ( 0.10) [70018J 
3( 1, 2) - 2( 1, I) 5/2 5/2 (0,0,0) 22214.92 ( 0.10) [70018] 
3( 1, 2) - 2( 1, I) 9/2 7/2 (0,0,0) 22229.87 ( 0.10) [70018) 
3( 1, 2) - 2( 1, I) 712 5/2 (0,0,0) 22254.14 ( 0.10) [70018) 
3( 1, 2) - 2( I, I) 7/2 7/2 (0,0,0) 22313.90 ( 0.10) [70018] 

12( 1,12) - ll( I,ll) (0,0,0) 86996.99 ( X ) [66012] 
12( 0,12) - Il( 0,11) (0,0,0) 87909.16 ( X ) [66012J 
12( 5, 8) - Il( 5, 7) (0,0,0) 88013.99 ( X ) [66012] 
12( 5, 7) - Il( 5, 6) (0,0,0) 88013.99 ( X ) [66012] 
12( 6, 7) - Il( 6, 6) (0,0,0) 88027.63 ( X ) [66012] 
12( 6, 6) - Il( 6, 5) (0,0,0) 88027.63 (X ) [66012J 
12( 2,10) - Il( 2, 9) (0,0,0) 88039.45 ( X ) [66012] 
12( 7, 6) - Il( 7, 5) (0,0,0) 88044.1S ( X ) [66012J 
12( 7, S) - Il( 7, 4) (0,0,0) 1l8044.15 (X ) [66012J 
13( 1,13) - 12( 1,12) (0,0,0) 94240.11 (X ) [66012] 
13( 0,13) - 12( 0,12) (0,0,0) 95218.47 ( X ) [66012] 
13( 3,10) - 12( 3, 9) (0,0,0) 95329.S9 ( X ) [66012J 
13( 5, 9) - 12( 5, 8) (0,0,0) 95345.31 (X ) [66012J 
13( 5, 8) - 12( 5, 7) (0,0,0) 95345.31 ( X ) [66012] 
13( 6, 8) - 12( 6, 7) (0,0,0) 95359.95 ( X ) [66012J 
13( 6, 7) - 12( 6, 6) (0,0,0) 95359.95 ( X ) [66012J 
13( 7, 7) - 12( 7, 6) (0,0,0) 95377.65 ( X ) [66012] 
13( 7, 6) - 12( 7, 5) (0,0,0) 95377.65 ( X ) [66012] 
13( 2,11) - 12( 2,10) (0,0,0) 95382.99 ( X ) [66012] 
13( 8, 6) - 12( 8, 5) (0,0,0) 95398.16 (X ) [66012J 
13( 8, 5) - 12( 8, 4) (0,0,0) 95398.16 (X ) [66012J 
13( 9, 5) - 12( 9, 4) (0,0,0) 95421.11 ( X ) [66012J 
13( 9, 4) - 12( 9, 3) (0,0,0) 95421.11 ( X ) [66012] 
13( 1,12) - 12( I,ll} (O,O,O) 96329.69 ( X ) [660121 
14( 1,14) - 13( 1,13) (0,0,0) 101481.72 (X ) [66012J 
14( 2,12) - 13( 2,1l) (0,0,0) 102620.70 ( X ) [66012] 

14( 3,12} - 13( 3,11) (0,0,0) 102659.42 ( X ) [66012] 

14( 6, 9) - 13( 6, 8) (0,0,0) 102691.46 ( X ) [66012] 

14( 6, 8) - 13( 6, 7) (0,0,0) 102691.46 ( X ) [66012] 
14( 7, 8) - 13( 7, 7) (0,0,0) 102710.43 ( X ) [66012] 
14( 7, 7) - 13( 7, 6) (0,0,0) 102710.43 I X ) [66012J 
14( 2,13) - 13( 2,12) (0,0,0) 102728.20 ( X ) [66012J 
14( 8, 7) - 13( 8, 6) (0,0,0) 102732.41 ( X ) [66012] 
14( 8, 6) - 13( 8, 5) (0,0,0) 102732.41 (X ) 166012J 
14(. 9, 6) - 13( 9, 5) (0,0,0) 102757.19 ( X ) [66012J 
14( 9, 5) - 13( 9, 4) (0,0,0) 102757.19 ( X ) [66012] 
14( 1,13) - 13( 1,12) (0,0,0) 103731.39 (X ) [66012] 

8J Br14N",O II 0, 1) - 01 0, 0) 1/2 3/2 (0,0,0) 7204.64 ( O.IO) [70018J 
I( 0, I) - O( 0, 0) 5/2 3/2 (0,0,0) 7269.50 ( 0.10) [70018J 
1( 0, 1) - O( 0, 0) 3/2 3/2 (0,0,0) 7350.65 ( 0.10) [700HlJ 
2( 1, 2) - I( 1, 1) 712 5/2 7/2 5/2 (0,0,0) 14425.01 ( 0.01) [65007J 
2( I, 2) - 1( I, I) 5/2 5/2 5/2 5/2 (0,0,0) 14425.5S ( 0.01) [65007] 
2( 1, 2) - I( 1, 1) 3/2 3/2 3/2 3/2 (0,0,0) 14451.86 ( 0.01) [650071 
2( 1, 2) - 1( I, 1) 5/2 3/2 5/2 3/2 (0,0,0) 14452.66 ( 0.01) [65007J 
2( I, 2) - I( I, 1) 5/2 5/2 3/2 3/2 (0,0,0) 14473.91 ( 0.(1) [65007] 
2( I, 2) - 1( 1, I) 7/2 5/2 5/2 3/2 (0,0,0) 14475.18 ( 0.01) [65007] 

2( 1, 2) - l( 1, 1) 3/2 5/2 112 3/2 (0,0,0) 14476.13 ( 0.01) [65007J 
2( 1, 1) - I( I, 0) 9/2 7/2 7/2 5/2 (0,0,0) 14709.97 ( 0.01) [650071 

2( I, 1) - I( 1, 0) 3/2 5/2 112 3/2 (0,0,0) 14790.24 ( 0.10) [65007] 

2( I, 1) - l( I, 0) 7/2 5/2 5/2 3/2 (0,0,0) 14790.90 ( 0.10) [65007J 
2( 1, 1) - 1( 1, 0) 5/2 5/2 3/2 3/2 (0,0,0) 14792.25 ( 0.01) [65007] 

3( 1, 3) - 2( 1, 2) 3/2 3/2 (0,0,0) 21577.52 ( 0.10) 170018] 

3( I, 3) - 2( 1, 2) 5/2 5/2 (0,0,0) 21606.75 ( 0.10) [70018] 

3( 1, 3) - 2( I, 2) 3/2 lI2 (0,0,0) 21608.49 ( 0.50) [56004J 
3( I, 3) - 2( I, 2) 9/2 7/2 (O,O,O) 21610.46 ( 0.10) [70018J 

3( 1, 3) - 2( I, 2) 5/2 3/2 (0,0,0) 21629.30 ( 0.10) [70018J 
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TABLE 5.1. The microwave spectrum of BrNO-Continued 

r; frequency 
! 

Isotopic species f(K~,K' ~ - 1" W,K"J F' F; F" (11,,112,113) (Vue.) i Reference 
(MHz) (MHz) 

8'Br'4N'60 3( 1, 3) - 2( 1, 2) 7/2 5/2 (0,0,0) 21630.47 ( 0.10) [70018] 

3( I, 3) - 2( I, 2) 7/2 7/2 (0,0,0) 21662.02 ( 0.10) [7oo18J 

3( 2, 2) - 2( 2, I) 9/2 712 (0,0,0) 21835.19 ( 0.50) [56004J 

3( 2, 1) - 2( 2, 0) 9/2 7/2 (0,0,0) 21835.19 ( 0.50) [56OO4J 

3( 0, 3) - 2( 0, 2) 9/2 7/2 (0,0,0) 21852.23 ( 0.50) [56004] 

3( 2, 2) - 2( 2, 1) 5/2 3/2 (0,0,0) 21858.69 ( 0.50) [56004J 

3( 2, 1) - 2( 2, 0) 5/2 3/2 (0,0,0) 21858.69 ( 0.50) [56004] 

3( 0, 3) - 2( 0, 2) 5/2 3/2 (0,0,0) 21871.10 ( 0.50) [56004] 

3( 2, 2) - 2( 2, 1) 7/2 5/2 (0,0,0) 21916.77 ( 0.50) [56004] 

3( 2, 1) - 2( 2, 0) 7/2 5/2 (0,0,0) 21916.77 ( 0.50) [56004J 

3( 1, 2) - 2( I, 1) 5/2 5/2 (0,0,0) 22073.50 ( 0.10) [700181 

3( 1, 2) - 2( 1, I) 9/2 712 (0,0,0) 22085.98 ( 0.10) [70018J 

3( 1, 2) - 2( 1, 1) 7/2 5/2 (0,0,0) 22106.20 ( 0.10) [70018J 

3( 1. 2) - 2( 1, 1) 5/2 3/2 (0,0,0) 22lO8.88 ( O.lO) [70018J 

3( I, 2) - 2( 1, 1) 7/2 7/2 (0,0,0) 22155.70 ( 0.10) [70018] 
79Br"N'60 I( 0, 1) - O( 0, 0) 5/2 3/2 (0,0,0) 7206.34 ( O.lO) [70018J 

I( 0, 1) - O( 0, 0) 3/2 3/2 (0,0,0) 7304.03 ( 0.10) [70018] 

3( 1, 3) - 2( 1, 2) 3/2 3/2 (0,0,0) 21381.88 ( 0.10) [70018J 

3( 1, 3) - 2( I, 2) 9/2 7/2 (0,0,0) 21421.99 ( 0.10) [70018J 

3( 1, 3) - 2( 1, 2) 5/2 3/2 (0,0,0) 21444.06 ( 0.10) [70018] 

3( I, 3) - 2( ], 2) 7/2 5/2 (0,0,0) 21446.16 ( 0.10) [70018J 
3( 1, 3) - 2( 1, 2) 7/2 7/2 (0,0,0) 21483.92 ( 0.10) [70018] 

3( I, 2) - 2( 1, 1) 3/2 3/2 (0,0,0) 21854.67 ( 0.10) [70018] 

3( I, 2) - 2( 1, 1) 5/2 5/2 (0,0,0) 21895.96 ( 0.10) [70018J 

3( I, 2) - 2( I, 1) 9/2 7/2 (0,0,0) 21911.11 ( 0.10) [70018] 

3( 1, 2) - 2( I, 1) 3/2 112 (0,0,0) 21914.16 ( 0.10) [70018] 

3( l, 2) - 2( 1, 1) 7/2 5/2 (0,0,0) 21935.38 ( 0.10) (70018) 

3( 1, 2) - 2( 1, 1) 5/2 3/2 (0,0,0) 21938.81 ( 0.10) [70018) 

3( 1, 2) - 2( 1, 1) 712 7/2 (0,0,0) 21994.89 ( 0.10) [70018) 

1( 0, 1) - 0( 0, 0) 5/2 3/2 (0,0,0) 7161.89 ( 0.10) [70018J 

1( 0, I) - O( 0, 0) 3/2 3/2 (0,0,0) 7243.34 ( 0.10) [70018] 

3( 1, 3) - 2( 1, 2) 3/2 
i 

3/2 (0,0,0) 21250.13 ( 0.10) (70018) 

3( 1, 3) - 2( 1, 2) 5/2 5/2 (0,0,0) 21279.36 ( 0.10) [700]8] 

3( 1, 3) - 2( 1, 2) 3/2 lI2 (0,0,0) 21281.45 ( 0.10) [70018] 

3( I, 3) - 2( I, 2) 9/2 7/2 (0,0,0) 21283.50 ( 0.10) [70018J 

3( 1, 3) - 2( 1, 2) 512 3/2 (0,0,0) 21301.92 ( 0.10) (70018) 

3( 1, 3) - 2( 1, 2) 7/2 512 (0,0,0) 21303.68 ( 0.10) pOO18J 
3( 1, 3) - 2( 1, 2) 7/2 7/2 (0,0,0) 21335.30 ( 0.10) [70018] 
3( l, 2) - 2( 1, I) 312 3/2 (0,0,0) 21719.40 ( 0.10) [70018J 
3( I, 2) - 2( 1, I) 5/2 5/2 (0,0,0) 21753.78 ( 0.10) [70018J 
3( 1, 2) - 2( 1, 1) 9/2 7/2 (0,0,0) 21766.25 ( 0.10) [70018J 
3( 1. 2) - 2( 1, 1) 3/2 112 (0,0,0) 21769.14 ( 0.10) [70018] 
3( 1, 2) - 2( I, 1) 7/2 5/2 (0,0,0) 21786.76 ( 0.10) [70018J 
3( I, 2) - 2( I, 1) 5/2 3/2 (0,0,0) 21789.60 ( 0.10) [70018] 
3( 1, 2) - 2( 1. 1) 7/2 7/2 (0,0,0) 21836.59 ( 0.10) (70018) 
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Paramet.er Vih. State 
vi 

79 Sr 12C 14 N BlSrl2Cl4N 
Reference 

v] 2 V3 Value Value 

S 
v 

(MHz) 0 00 0 4120.198(9) 4096.788(7) [52008] 

B (~lHz ) 0 11 0 4131. 762(7) 4108.264(6) [52008] 
v 

B 
v 

(MHz) 0 20 0 4139.132(7)" 4115.697(7)2 [52008] 

B (MHz) ° 
22 0 4143.254(8) 4119.701(6) [52008] 

v 

B v (MHz) 0 0 0 1 4108.807(7)a 4085.339(7)a [5200B] 

B (MHz) 0 11 1 41ZZ.67(2)b --- [5200B] 
v 

eqQ(N) (MHz) all -3.89 -3.89 [5700Z] 

eqQ(Br)(Mflz) 0 DO ° 685.6(4) 572.8(2) [5700Z] 

eqQ(Br) (Mllz) ° 
]1 0 682.8.\(21) 570.44(17) [SZ008] 

eqQ(Br) (MHz) ° 
ZO 0 681.6(7) 568.9(15) [5700Z] 

eqQ(Br) (MHz) 0 0° 1 687 9(6) 576 1(9) [>7002 ] 

qv (MHz) ° 
1 ] 0 3.918 3.874 [52008] 

D 0 00 0 0.8844 0.8716 [56005] 
v 

(kHz) 

A correction of +49.75 MHz and -49.75 MHz due to Fermi resonance wa~ 

applied to the J = 6-5 transition frequencies of 79 BrCN for the 

(0,0 0 ,1) and (0,2 0 ,0) states respectively. A value of ±48.37 was 

employed for 8I BrCN . 

b The J • 6-5 transition of 79 SrCN for the (0,1 1 ,11 state was corrected 

by +77.00 MHz to account for the Fermi resonance interaction with 

the (0,3 1 ,0) state. 

Table 6.1. Rotational constants for 13 C and lS N 

species of BrCN. 

Isotopic Vib. State B (MHz) I Reference 
~ v 

Species vI Vz v3 

79 Br 13 C14 N 0 00 0 4073.373(7) [52008J 

79 Br 12C1S N 0 00 0 3944.846(9) [52008] 

SIBr l 4N 0 00 0 4049.608 (7) [52008J 

81 Br lZ ClS N 0 00 0 3921.787 (10) [52008J 

Table 6.2. Molecular Zeeman parameters for ErCN. 

--

Parameters 79 Br lZ C14N 81Sr12r:14N I 79BrlZCl5N BI Br l2C l5 N 

g I (1-0) (~ "~I 1.3978(30) 1. 5080 (30) 1.4004(15) 1.5098(30) 

&" ("N) -0.0325(2) -0.0320(3) -0.03165(50) -0.02981(75) 

x" 'Xi (lO-6erg/C2'mo1e) ] 1. 8 (5) 12.7(5) 11. 37 (l50) 1'0.47 (300) 

Q 00- 26 esu · cm 2 ) - 6.02 (110) -5.29(110) -6.46(175) - 6.48 (400) 

( a 2) (e 2) (10- 16 
em

2l - 60.2 (2) - 60.3 (2) 60.9 (4) 61.0(3) 

Reference ,72011J [72011 J [73028J [73028J 

- ------. 

Additional references: [47001L [47002], [470·03], [47004], [47005], [55000J, [55001], 

[65008], [7304BJ. 
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TABLE 6.3. The microwave spectrum of BreN 

Isotopic species f-J" F r. F" F" (v"v;,va) Frequency (Unc.) Reference , 
(MHz) (MHz) 

79Sr '2C14N 1 - 0 112 3/2 (0,00,1) 8047.08 ( 0.10) [57002J 

I - 0 1/2 3/2 (0,00,0) 8070.43 ( 0.10) [57002] 

1 - 0 112 3/2 (0,20,0) 8109.78 ( 0.10) [57002] 

1 - 0 5/2 3/2 (0,00,1) 8183.87 ( 0.10) [57002] 

1 - 0 5/2 5/2 5/2 3/2 (0,0°,0) 8206.18 ( 0.10) [57002] 

1 - 0 7/2 5/2 5/2 3/2 (0,00,0) 8206.92 ( 0.10) [570021 

1 - 0 3/2 5/2 5/2 3/2 (0,0°,0) 8207.39 ( 0.10) [570021 

1 - 0 5/2 3/2 (0,2°,0) 8245.29 ( 0.10) [57oo2J 

1 - 0 3/2 3/2 (O,Oo,l) 8356.48 ( 0.10) [57002J 

1 - 0 5/2 3/2 3/2 3/2 (0,00,0) 8377.95 ( 0.10) [57002] 

1 - 0 3/2 3/2 3/2 3/2 (0,00,0) 8378.58 ( 0.10) [57002] 

1 - 0 112 3/2 3/2 3/2 (0,00,0) 8379.38 ( 0.10) [57002] 

I - 0 3/2 3/2 (0,2°,0) 8416.30 ( 0.10) [57002] 

2 - 1 3/2 112 3/2 3/2 (0,00,0) 16172.30 ( 0.10) [57002] 

2 - 1 3/2 112 5/2 3/2 (0,0°,0) 16172.90 ( 0.10) [57002] 

2 - 1 3/2 lI2 112 3/2 (0,0°,0) 16173.40 ( 0.10) [57002] 

2 - 1 312 3/2 (0,0°,]) ]6299.07 ( 0.10) [57002] 

2 - 1 5/2 3/2 5/2 3/2 (0,00,0) 16345.38 ( 0.10) [57002J 
2 - 1 3/2 3/2 3/2 3/2 (0,0°,0) 16346.17 ( 0.10) [57002] 

2 - 1 712 5/2 (0,00,1) 16420.97 ( 0.10) [57002J 
2 - 1 5/2 3/2 (0,00,1) 16420.97 ( 0.10) [57002] 

2 - 1 lI2 112 (0,0°,1) 16435.3 ( 0.10) [57002J 
2 - 1 7/2 5/2 (0,00,0) 16466.35 ( 0.10) [57002J 
2 - 1 5/2 3/2 (0,00,0) 16466.35 ( 0.10) [57002J 
2 - 1 112 112 (0,00,0) 16480.92 ( 0.10) [57002] 
2 - I 3/2 5/2 (0,0°,0) 16517.8 ( 0.10) [57002] 
2 - 1 7/2 5/2 (0,2°,0) 16.542.45 ( 0.10) [57002] 
2 - I 5/2 3/2 (0,2°,0) 16542.45 ( O.lO) [57002] 
2 - 1 lI2 1/2 (0,2°,0) 16556.67 ( 0.10) [57002J 
2 - I 5/2 5/2 (0,00,1) 16593.38 ( 0.10) [57002J 
2 - 1 3/2 1/2 (0,00,1) 16608.6 ( 0.10) [57002J 
2 - 1 5/2 5/2 (0,0°,0) 16638.40 ( 0.10) [57002] 
2 - 1 3/2 112 (0,00,0) 16653.58 ( 0.10) 157002] 
2 - J 5/2 5/2 (0,2°,0) 16712.9 ( 0.10) [57002J 
2 - I 3/2 lI2 (0,2°,0) 16727.97 ( 0.10) [57002] 
3 - . 2 3/2 3/2 (0,00,0) 24583.00 ( 0.20) [48002] 
3 - 2 .5/2 .5/2 (0,0°,0) 24633.71 ( 0.20) [48002] 
3 - 2 3/2 112 (0,0°,1) 24687.11 ( 0.20) [48002] 
3 - 2 5/2 3/2 (0,00,1) 24687.11 ( 0.20) [48002] 
3 - 2 712 5/2 (0,0°,0) 2471.'3.05 ( 0.20) [48002] 
3 - 2 9/2 7/2 (0,0°,0) 24713.05 ( 0.20) [48002) 
3 - 2 3/2 ]/2 (0,0°,0) 24755.22 ( 0.20) [48002] 
3 - 2 5/2 3/2 (0,0°,0) 24755.22 ( 0.20) [48002J 
3 - 2 3/2 112 (O,Ill,O) 24760.76 ( 0.20) [48002J 
3 - 2 9/2 7/2 (O,ILl,O) 24760.76 ( 0.20) [48002] 
3 - 2 3/2 II2 (0,] VI ,0) 24784.02 ( 0.20) [48002J 
3 - 2 9/2 7/2 (O,l

lJ1
,O) 24784.02 ( 0.20) [48002) 

3 - 2 5/2 3/2 (0,1 Ll,O) 24803.00 ( 0.20) [48002] 
3 - 2 7/2 5/2 (0,1 Ll ,0) 24803.00 ( 0.20) [48002] 
3 - 2 5/2 3/2 (0,1 u',O) 24826.70 ( 0.20) [48002] 
3 - 2 712 5/2 (0,1 D',O) 24826.70 ( 0.20) [48002) 
3 - 2 712 7/2 (0,00,0) 24884.57 ( 0.20) [48002J 
4 - 3 5/2 5/2 (0,0°,0) 32804.56 ( 0:10) [48003] 
4 - 3 11/2 9/2 (0,0°,0) 32956.68 ( 0.10) [48003J 
4 - 3 9/2 7/2 (0,0°,0) 32956.68 ( 0.10) [48003J 
4 - 3 712 5/2 (0,00,0) 32976.40 ( 0.10) [48003J 
4 - 3 5/2 3/2 (0,00,0) 32976.40 ( 0.10) [48003] 
6 - 5 9/2 9/2 (0,00,0) 49274.99 ( 0.10) [52008J 
6 - 5 13/2 11/2 (0,0°,1) 49302.27 ( 0.10) [52008) 
6 - 5 15/2 13/2 (0,00,1) 49302.27 ( 0.10) [52008) 
6 - 5 9/2 712 (0,00,1) 49310.06 ( 0.10) [52008J 
6 - 5 11/2 9/2 (0,00,1) 49310.06 ( 0.10) [52008] 
6 - 5 lIl2 11/2 I (0,0°,0) 49398.90 ( 0.10) [52008J 
6 - 5 912 9/2 (O,l~',O) 49403.74 ( 0.15) [52008) 
6 - 5 13/2 13/2 1312 11/2 (0,0,0) 49438.01 ( 0.15) [52008] 

J. Phy •• Chem. Ref. Data, Yo I. 1, No.4, 1918 
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T.~IILE 6.3. The microwave spectrum of BrCN-Continued 

Isotopic species f-J" 
I 

F 
I F, F" F;' ! (v"v;'v3) Frequency (Unc.)I Reference 

(MHz) (MHz) , 

79Br12C14N 6 - 5 15/2 IS/2 15/2 13/2 (0,0°,0) 49438.01 ( 0.15) [,52008] 
6 - 5 13/2 1112 (0,0°,0) 49439.12 ( 0.10) [,52008] 
6 - 5 1,5/2 13/2 (0,0°,0) 49439.12 ( 0.10) [,52008] 
6 - 5 11/2 13/2 1112 ll/2 (0,0",0) 49440.40 ( 0.1,5) [520081 
6 - 5 13/2 1S/2 13/2 13/2 (0,0°,0) 49440.40 ( 0.15) [52008] 
6 - 5 IS/2 13/2 (O,ILI,I) 49443.83 ( 0.20) [52008] 

6 - 5 9/2 9/2 9/2 7/2 (0,0°,0) 49445.65 ( O.IS) [S2008] 
6 - 5 11/2 11/2 11/2 9/2 (0,0°,0) 49445.65 ( 0.15) [52008] 
6 - 5 11/2 9/2 (0,0°,0) 49446.90 ( 0.10) [52008] 
6 - 5 7/2 9/2 712 7/2 (0,0°,0) 49448.31 ( 0.15) [52008] 
6 - 5 13/2 11/2 (O,I LI ,l) 49448.31 ( 0.20) [52008] 
6 - 5 9/2 11/2 9/2 9/2 (0,0°,0) 49448.31 ( 0.15) [S2008] 

6 - 5 9/2 9/2 (O,]UI,O) 494,52.,59 ( O.IS) [52008J 
6 - 5 9/2 7/2 (0,1 UI,l) 49496.11 ( 0.20) [S2008] 
6 - 5 11/2 9/2 (0,1 VI,l) 49501.09 ( 0.20) [52008] 
6 - 5 11/2 11/2 (0,1 Ll ,0) 49.520.03 ( 0.15) [52008] 
6 - 5 15/2 13/2 (0,1 LI ,0) 49552.62 ( 0.10) [52008] 
6 - 5 13/2 1112 (0,1 LI ,0) 49557.49 ( 0.10) [52008J 
6 - 5 9/2 7/2 (0,1 L1,0) 49558.32 ( 0.10) [52008] 
6 - 5 11/2 9/2 (0,1",0) 49563.28 ( 0.10) [52008] 

6 - 5 11/2 11/2 (0,1 VI,O) 49567.4.5 ( 0.15) [52008] 

6 - 5 15/2 1312 (O,l UI ,O) 49599..57 ( 0.10) [52008) 

6 - 5 13/2 1112 (O,l u"O) 49604.35 ( 0.10) [52008] 
6 - 5 9/2 712 (0,1 U\O) 49605.29 ( 0.10) [52008] 

6 - 5 13/2 13/2 (0,0°,0) 49610.43 ( 0.15) [52008] 

6 - 5 11/2 9/2 (O,IUI,O) 49610.43 ( 0.15) [52008] 

6 - 5 13/2 1112 (0,2°,0) 49666.19 ( 0.10) [52008J 

6 - 5 15/2 13/2 (0,2°,0) 49666.19 ( 0.10) [52008] 

6 - 5 9/2 7/2 (0,2°,0) 49673.93 ( 0.10) [52008] 

6 - 5 11/2 7/2 (0,2°,0) 49673.93 ( 0.10) [52008] 

6 - 5 9/2 7/2 (0,22,0) 49709.00 ( 0.10) [52008] 

6 - 5 15/2 1312 (0,22,0) 49709.00 ( 0.10) [52008] 

6 - 5 13/2 13/2 (O,l L1 ,0) 49712.00 ( 0.15) [52008] 

6 - 5 13/2 11/2 (0,22,0) 49728.46 ( 0.10) [52008] 

6 - 5 11/2 9/2 (0,22,0) 49728.46 ( 0.10) [52008] 

6 - 5 13/2 13/2 (0,1 UI,O) 49757.39 ( 0.15) [5200B] 
9 - 8 15/2 13/2 (0,0°.0) 74159.48 ( 0.18) [50005] 

9 - 8 1712 15/2 (0,00,0) 74159.48 ( 0.18) [50005] 

9 - 8 19/2 17/2 (0,00,0) 74162.76 ( 0.18) [50005] 

9 - 8 21/2 19/2 (0,0°,0) 74162.76 ( 0.18) [50005] 

10- 9 (0,00,0) 82405. ( 2. ) [49001] 

12 - 11 (0,0°,0) 98879.19 ( 0.20) [56005] 

12 - 11 (0,1 LI ,0) 99108.45 ( 0.20) [56005] 

12 - 11 (O,I Ll ,O) 99109.06 ( 0.20) [56005] 

12 - 11 (0,1 L1,0) 99110.12 ( 0.20) [56005J 

12 - 11 (0,1 Li,O) 99110.75 ( 0.20) [56005] 

12 - 11 (0,1 v"O) 99203.06 ( 0.20) [S6005] 

12 - 11 (O,l u"O) 99204.09 ( 0.20) [56005] 

12 - 11 (0,1 Vl,O) 99204.70 ( 0.20) [S6005] 

IS - 14 (0,0",0) 12.3594.73 ( 0.2S) [56005] 

IS - 14 (0,1 LI ,0) 123881.78 ( 0.2S) [56005] 

IS - 14 (0,1 L1,O) 123882.90 ( 0.25) [56005) 

IS - 14 (0,1 UJ ,0) 123999.22 ( 0.25) [S6005] 

15 - 14 (0,1 u',O) 124000 .. 30 ( 0.25) [56005J 

18 - 17 (0,0°,0) 148307.36 ( 0.30) [56005] 

18 - 17 (0,1 LI ,0) 148652.01 ( 0.30) [56005] 

18 - 17 (0,1 LI ,0) 148652.83 ( 0.30) [56005] 

18 - 17 (O,luI,O) 148792.99 ( 0.30) [56005] 

18 - 17 (0,1 m,O) 148793.79 ( 0.30) [5600S] 

21 - 20 (0,0°,0) 173016.45 ( 0.35) [56005] 

21 - 20 (0,1 LI ,0) 173418.77 ( 0.35) [56005] 

21 - 20 (0,1 UI,O) 173583.26 ( 0.35) [56005] 

24 - 23 (0,0°,0) 197721.69 ( 0.40) [56005] 

24 - 23 (0,1 LI ,0) 198181.25 ( 0.40) [56005) 

24 - 23 (0,1 UJ ,0) 198368.79 ( 0.40) [56005] 

.I. PhYI. Chem. Ref. Data, Val. 7, Na. 4, 1978 
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TABLE 6.3. The microwave spectrum of BrCN-Continued 

Isotopic specil)8 J'-J" F F; I 
r F7 (1I"V;1I3) Frequency (Unc.) Reference 

(MHz) (MHz) 

7~r12C14N 27 - 26 (0,00,0) 222422.34 ( 0.45) [56005] 

27 - 26 (0,1 Ll,O) 222939.11 ( 0.45) [56005] 

27 - 26 (O,I UI ,O) 223150.44 ( 0.45) [56005) 

30 - 29 (0,00,0) 247117.75 ( 0.50) [56005J 

30 - 29 (0,11l,0) 247691.48 ( 0.50) [56005] 

30 - 29 (O,lUl,O) 247925.95 ( 0.50) (56005J 

33 - 32 (0,0°,0) 271807.59 ( 0.55) [56005] 

36 - 35 (0,0",0) 296490.86 ( 0.60) [56005] 

39 - 38 (0,00,0) 321167.1 ( 0.7 ) [56005J 

42 - 41 (O,O·,O) 345837.0 ( 1.0 ) [56005] 
81Orl2Cl4N 1 - 0 1/2 3/2 (0,0°,1) 8028.04 ( 0.10) [57002] 

1 - 0 1/2 3/2 (0,00,0) 8051.48 ( 0.10) [570021 
] - 0 112 3/2 (0,2",0) 8090.25 ( 0.10) [57002J 

1 - 0 5/2 3/2 (0,0°,1) 8142.89 ( 0.10) [57002] 

I - 0 5/2 5/2 512 312 (0,0°,0) 8164.96 ( 0.10) [57002J 

1 - 0 7/2 5/2 5/2 3/2 (0,0°,0) 8165.68 ( 0.10) [57002J 

1 - 0 3/2 3/2 (0,0°,1) 8286.87 ( 0.10) [57002) 
1 - 0 5/2 3/2 3/2 3/2 (0,0°,0) 8308.27 ( 0.10) [57002J 

1 - 0 3/2 3/2 3/2 3/2 (0,0°,0) 8308.89 ( 0.10) [57002] 

1 - 0 1/2 3/2 3/2 3/2 (0,00,0) 8309.67 ( 0.10) [57002J 

1 - 0 3/2 3/2 (0,2",0) 8346.07 ( 0.10) [57002] 

2 - 1 1/2 312 (0,0",0) 16129.96 ( 0.10) [57002J 

2 - 1 3/2 3/2 (0,0°,1) 16227.73 ( 0.10) (57002) 

2 - 1 5/2 3/2 5/2 3/2 (0,0°,0) 16273.00 ( 0.10) [57002] 

2 - 1 5/2 3/2 5/2 3/2 (0,0°,0) 16273.62 ( 0.10) [57002] 
2 - 1 3/2 3/2 112 3/2 (0,00,0) 16274.38 ( 0.10) [57002] 

2 - 1 712 5/2 (0,0°,1) 16329.72 ( 0.10) [57002] 

2 - 1 5/2 3/2 (0,0°,1) 16329.72 ( 0.10) [57002J 
2 - I 712 5/2 (0,0°,0) 16375.43 ( 0.10) [57002J 
2 - 1 5/2 3/2 (0,0°,0) 16375.43 ( 0.10) [57002] 

2 - 1 112 lI2 (0,0°,0) 16387.20 ( 0.10) /57002J 
2 - 1 3/2 5/2 (0,0°,0) 16417.0 ( 0.10) [57002] 

2 - 1 7/2 5/2 (0,2",0) 16451.27 ( 0.10) [57002] 

2 - 1 5/2 3/2 (0,2°,0) 16451.27 ( 0.10) (57002) 
2 - 1 5/2 5/2 (0,0°,1) 16473.20 ( 0.10) [57002] 

2 - 1 3/2 lI2 (0,0",1) 16486.04 ( 0.10) [57002] 

2 - 1 5/2 5/2 (0,0°,0) 16518.62 ( 0.10) (57002) 

2 - I 3/2 lI2 (0,0°,0) 16531.31 ( 0.10) [57002J 
2 - 1 3/2 112 (0,2°,0) 16605.92 ( 0.10) [570021 
3 - 2 3/2 3/2 (0,0°,0) 24465.33 ( 0.20) [48002J 
3 - 2 712 5/2 (0,0°,1) 24506.75 ( 0.20) [48002] 

3 - 2 9/2 7/2 (0,00,1) 24506.75 ( 0.20) [48002J 
3 - 2 5/2 5/2 (0,0°,0) 24507.38 ( 0.20) [48002] 

3 - 2 3/2 112 (0,0°,1) 24541.18 ( 0.20) [48002J 
3 - 2 5/2 3/2 (0,0°,1) 24541.18 ( 0.20) [48002J 
3 - 2 712 5/2 (0,0°,0) 24573.86 ( 0.20) [48002] 
3 - 2 9/2 712 (0,0°,0) 24573.86 ( 0.20) [48002] 
3 - 2 3/2 lI2 (0,0",0) 24608.92 ( 0.20) [48002] 

3 - 2 5/2 3/2 (0,0°,0) 24608.92 ( 0.20) [48002] 

3 - 2 3/2 112 (O,ILI,O) 24622.93 ( 0.20) [48002] 

3 - 2 9/2 7/2 (0,1 Ll,O) 24622.93 ( 0.20) (48002) 
3 - 2 3/2 112 (O,lUI,O) 24645.82 ( 0.20) [48002J 
3 - 2 9/2 7/2 (O,lu"O) 24645.82 ( 0.20) [48002J 
3 - 2 312 3/2 (0,1 Ll,O) 24658.89 ( 0.20) [48002] 
3 - 2 7/2 5/2 (O,l L\O) 24658.89 ( 0.20) [48002J 
3 - 2 5/2 3/2 (0,1 m,O), 24682.13 ( 0.20) [48002J 
3 - 2 712 5/2 (O,lU\O) 24682.13 ( 0.20) [48002) 
;3 - 2 7/2 7/2 (0,0°,0) 24717.19 ( 0.20) [48002] 
4 - 3 5/2 5/2 (0,0°,0) 32643.13 ( 0.10) [48003] 
4 - 3 7/2 7/2 (0,0°,0) 32720.28 ( 0.10) [48003J 
4 - 3 1I/2 9/2 (0,0°,0) 32770.13 ( {).1O) [48003J 
4 - 3 9/2 7/2 (0,0",0) 32770.13 ( 0.10) [48003] 
4 - 3 7/2 512 (0,0",0) 32786.65 ( 0.10) [48003] 
4 - 3 5/2 3/2 (0,0°,0) 32786.65 ( 0.10) [48003J 
4 - 3 9/2 9/2 (0,0°,0) 32913.24 ( 0.10) [48003J 
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TABLE 6.3. The microwave spectrum of Br:CN-C..ontinued 

Isotopic species f -'r F ~ F' r; (v"v;v3) Frequency (Unc.) Reference 
(MHz) (MHz) 

BIBr12C'4N 6 - 5 15/2 13/2 (0,0°,1) 49021.91 ( 0.10) [52008] 

6 - 5 13/2 1112 (0,0°,1) 49021.91 ( 0.10) [52008] 

6 - 5 9/2 9/2 (0,0°,0) 49021.91 ( 0.10) [5200B) 

6 - 5 9/2 7/2 (0,0°,1) 49028.32 ( 0.10) [52008] 

6 - 5 1112 9/2 (0,00,1) 49028.32 ( 0.10) [52008J 

6 - 5 11/2 11/2 (0,0°,0) 49125.04 ( 0.10) [52008] 

6 - 5 9/2 9/2 (0,1 LI ,0) 49147.47 ( 0.15) [52008] 

6 - 5 15/2 15/2 1.5/2 13/2 (0,0°,0) 49157.27 ( 0.15) [52008] 

6 - 5 13/2 13/2 13/2 !l/2 (0,0°,0) 49157.27 ( 0.15) [52008] 

6 - 5 15/2 13/2 (0,0",0) 49158.64 ( 0.10) [52008] 

6 - 5 13/2 1112 (0,0°,0) 49158.64 ( 0.10) [52008] 

6 - 5 13/2 15/2 13/2 1312 (0,0°,0) 49159.85 ( 0.15) (52008) 

6 - 5 1112 13/2 !l/2 !l/2 (0,0°,0) 49159.85 ( 0.15) [52008] 

6 - 5 11/2 11/2 11/2 9/2 (0,0°,0) 49163.82 ( 0.15) [52008] 

6 - 5 9/2 9/2 9/2 7/2 (0,0°,0) 49163.82 ( 0.15) [52008] 

6 - 5 11/2 9/2 (0,0°,0) 49165.10 ( 0.10) [52008] 

6 - 5 9/2 7/2 (0,0°,0) 49165.10 ( 0.10) [52008] 

6 - 5 9/2 11/2 9/2 9/2 (0,0°,0) 49166.56 ( 0.15) [52008] 

6 - 5 7/2 9/2 7/2 712 (0,0°,0) 49166.56 ( 0.15) [52008J 

6 - 5 9/2 9/2 (0,1 UI,O) 49195.39 ( 0.15) [52008] 

6 - 5 11/2 11/2 (0,1 Ll ,0) 49244.47 ( 0.15) [52008) 

6 - 5 15/2 13/2 (0,11.1,0) 49271.73 ( 0.10) [52008] 

6 - 5 13/2 1112 (0,1 LI ,0) 49275.67 ( 0.10) [52008] 

6 - 5 9/2 7/2 (0,1 LI,O) 49276.54 ( 0.10) [52008] 

6 - 5 11/2 9/2 (0,1""0) 49280.69 ( 0.10) [520081 

6 - 5 U/2 11/2 (0,1 UI,O) 49291.25 ( 0.15) [52008J 

6 - 5 13/2 13/2 (0,0°,0) 49301.67 ( 0.10) [52008] 

6 - 5 15/2 13/2 (0,1 UI ,0) 49318.15 ( 0.10) (52008) 

6 - 5 13/2 1112 (O,I'll,O) 49322.08 ( 0.10) [52008] 

6 - 5 9/2 7/2 (O,IUI,O) 49323.03 ( 0.10) [52008] 

6 - 5 11/2 9/2 (0,1 UI,O) 49327.08 ( 0.10) [52008] 

6 - 5 13/2 1112 (0,2°,0) 49385.48 ( 0.10) 1520081 

6 - 5 15/2 13/2 (0,2",0) 49385.48 ( 0.10) [52008] 

6 - 5 9/2 712 (0,2°,0) 49391.95 ( 0.10) [52008] 

6 - 5 1112 9/2 (0,2°,0) 49391.95 ( 0.10) [52008] 

6 - 5 13/2 13/2 (0,1 L1,0) 49404.69 ( 0.15) [52008] 

6 - 5 9/2 712 (0,2',0) 49427.87 ( 0.10) [52008] 

6 - 5 15/2 1312 (0,2',0) 49427.87 ( 0.10) [52008] 

6 - 5 11/2 9/2 (0,2',0) 49444.30 ( 0.10) [52008] 

6 - 5 13/2 1112 (0,22,0) 49444.30 ( 0.10) [52008] 

6 - 5 13/2 13/2 (0,1 VI,O) 49449.98 ( 0.15) [52008] 

9 - 8 15/2 13/2 (0,0°,0) 73738.42 ( 0.18) [500051 

9 - 8 17 12 15/2 (0,0°,0) 73738.42 ( 0.18) [50005] 

9 - B 19/2 17/2 (0,0°,0) 73741.20 ( 0.18) [50005] 

9 - 8 2112 19/2 (0,0°,0) 7374].20 ( 0.18) [50005J 

10 - 9 (0,0°,0) 81936. ( 2. ) [49001] 

12 - II (0,0°,0) 98317.37 ( 0.20) [56005] 

12 - 11 (0,1 Ll ,0) 98545.65 ( 0.20) [56005] 

12 - II (0,1 LI,O) 98546.18 ( 0.20) [56005] 

12 - 11 (O,ILI,O) 98547.08 ( 0.20) [56005] 

12 - 11 (0,1 L1,0) 98547.63 ( 0.20) [560051 

12 - II (O,IUI,O) 98638.49 ( 0.20) [56005J 

12 - 11 (O,IUI,O) 98639.01 ( 0.20) [56005] 

12 - 11 (0,1"',0) 98639.95 ( 0.20) [56005] 

12 - II (O,IUI,O) 98640.42 ( 0.20) [560051 

IS - 14 (0,00,0) 122892.50 ( 0.25) [56005] 

IS - 14 (0,1 LI ,0) 123178.33 ( 0.25) [56005] 

15 - 14 (0,1 Ll,O) 123179.40 ( 0.25) [56005] 

15 - 14 (0,1 v',O) 123294.38 ( 0.25) [56005] 

15 - 14 (0,JU1,O) 123295.31 ( 0.25) [560051 

18 - 17 (0,0°,0) 147464.71 ( 0.30) [56005] 

18 - 17 (0,1 Ll ,0) 147807.77 ( 0.30) [560051 

18 - 17 (0,1 L1,0) 147808.49 ( 0.30) [56005] 

18 - 17 (0,1 "',D) 147947.11 ( 0.30) [56005.1 

18 - 17 (O,IUI,O) 147947.85 ( 0.30) [5600SJ 
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TABLE 6.3. The microwave spectrum of BrCN-Continued 

Isotopic species /-1" F F; F" r, (V"V~V3) Frequency (Une.) Reference 

(MHz) (MHz) 

8'BrI2C14N 21 - 20 (0,0°,0) 172033.53 ( 0.35) [56005J 
21 - 20 (0,1 Ll,O) 172434.07 ( 0.35) [560051 
21 - 20 (O,l u"O) 172596.70 ( 0.35) [56005] 

24 - 23 (0,0°,0) 196598.50 ( 0.40) [56005J 
24 - 23 (0,1 L1 ,0) 197055.84 ( 0.40) [56005] 
24 -, 23 (O,lu"O) 197241.70 ( 0,40) [560051 
27 - 26 (0,0°,0) 221158.86 ( 0.45) [56005) 

27 - 26 (O,lu ,O) 221693.17 ( 0.45) [56005] 

27 - 26 (0,1 U\O) 221881.84 ( 0.45) [56005] 

30 - 29 (0,0°,0) 245714.32 ( 0.50) [56005] 

33 - 32 (0,0°,0) 270263.95 ( 0.55) [56005] 
36 - 35 (0,0°,0) 294807.52 ( 0.60) [56005] 

39 - 38 (0,00,0) 319345.52 ( 1.0 ) [56005] 

42 - 41 (0,0°,0) 343873.0 ( 1.5 ) [56005] 

48 - 47 (0,00,0) 392907.0 ( 0.9 ) [60005J 
52 - 51 (0,0°,0) 425575.9 ( 0.9 ) [60005] 
56 - 55 (0,0°,0) 458226.2 ( 0.9 ) [60005] 

79Br'3C
14N 3 - 2 11/2 9/2 (0,0°,0) 32581.73 ( 0.10) [48003] 

3 - 2 9/2 7/2 (0,0°,0) 32581.73 ( 0.10) [480031 
3 - 2 7/2 5/2 (0,0°,0) 32601.46 ( 0.10) (48003) 

3 - 2 5/2 3/2 (0,00,0) 32601.46 ( 0.10) [48003] 

6 - 5 13/2 1112 (0,0°,0) 48877.11 ( 0.10) [52008J 

6 - 5 15/2 13/2 (0,00,0) 48877.11 ( 0.10) [52008] 

6 - 5 9/2 7/2 (0,0°,0) 48884.82 ( 0.10) [52008] 

6 - 5 U!2' 9/2 (0,0",0) 48884.82 ( 0.10) [52008] 
BI Br13C

14N 3 - 2 11/2 9/2 (0,00,0) 32392.59 ( 0.10) [480031 

3 - 2 9/2 7/2 (0,00,0) 32392.59 ( 0.10) [48003] 

3 - 2 712 5/2 (0,0",0) 32409.06 ( 0.10) [48003J 
3 - 2 5/2 3/2 (0,00,0) 32409,06 ( 0.10) [48003] 

6 - 5 15/2 13/2 (0,0",0) 48592.37 ( 0,10) [52008J 
6 - 5 13/2 II /2 (0,00,0) 48592.37 ( 0.10) [52008] 

6 - 5 9/2 7/2 (0,0°,0) 48598.93 ( 0.10) [52008] 

6 - 5 11/2 9/2 (0,0°,0) 48598.93 ( 0.10) [52008] 
79Br '2C'5N I - 0 5/2 3/2 (0,00,0) 7855.959 ( 0.05) [73028] 

2 - 1 712 5/2 (0,0°,0) 15764,89 ( 0.05) [73028] 

6 - 5 13/2 1112 (0,00,0) 47334.84 ( 0.10) [520081 
6 - 5 15/2 13/2 (0,0",0) 47334.84 ( 0.10) [52008J 
6 - 5 9/2 7/2 (0,0°,0) 47342.44 ( 0.10) [52008] 

6 - 5 1112 9/2 (0,00,0) 47342.44 ( 0.10) {52008J 
8'Srl2C'5N 1 - 0 5/2 3/2 (0,00,0) 7815.292 ( 0.05) [73028] 

2 - 1 7/2 05/2 (0,00,0) 15674.89 ( 0.05) [73028] 
6 - 5 13/2 1112 (0,0°,0) 47058.19 ( 0.10) [52008J 
6 - 5 15/2 13/2 (0,00,0) 47058.19 ( 0.10) [52008] 

6 - 5 9/2 7/2 (0,00,0) 47064.86 ( 0,15) [52008J 
6 - 5 11/2 9/2 (0,00,0) 47064.86 ( 0.15) [52008] 
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Table 7. Rotational constants for CleN. 

Isotopic Vib. state 

~ °v(MHz) D y(kHz) Reference 
Species v 1 Vz v3 

35C11ZC14N 0 0° 0 5970.840(16) 1. 663 [65009,56005] 

0 11 o c 5983.442 1.680 [65009] 

0 11 0 d 5990.903 1. 687 [ 65009J 

0 0 0 1 5970.84 (5) ... [65009J 

0 2 0 0 5978.76 ... [65009] 

0 22 0 6003.38 ... [65009] 

37ClIZC14N 0 00 0 5847. Z58(14) 1.608 [65009,56005] 

0 11 o c 5859.655 1. 618 [ 65009J 

0 11 0 d 5866.831 1. 652 [65009] 

0 0 0 1 5844.65 .. [65009] 

0 2° 0 5857.95 .. [65009] 

0 22 0 5879.15 ... [65009] 

35
Cl

13C14
N 0 00 0 5939.775(30) ... [48002J 

37 C1 13
C

14 N ° 0° 0 5814.705(30) ... [48002] 

3SC112C15N 0 00 0 5748.061(30) ... [63005] 

37 C1 12 C15N 0 00 [) 5626.425(30) ... [630051 

35ClIZC14N 37CI1ZC14N 

Be (MHz) 5982.96 (8) 5859.02(12) [65009] 

Gv(MHz) 7.467532(16)a 7.17 6 [76035,56005] 

al (MHz) 32.15 (6) 31.60(11) [65009] 

"Z(MHz) ·16.33(2) ·15.99(2) [56005] 

"3(MHz) 24.74(5) 23.90(2) [65009] 

a In reference [76035] the rotational dependence of qv is given as 

.0.0183(15) J(J+l) kHz. 

Table 7,1. Ground state hypcrfine constants and dipole moment for CleN. 

-' 
Parameter 35 U lZ C14 N 37 C1 12C 14 N 35 Cl 12c15N,gnd. 35C1 12 CI5N,v

Z
'! 

Value Value Value Value 
--

eqQ(Cl) (MHz) ·83.27519(40) ·65.82(16) 83.280(20) ·82.825(15) 

e(Cl) (kHz) 1. 706(45) ... 3. 5( 6) 3.5 (6) 

cqQ (N) (Mllz) '3.62277(90) ·3.35(22) .. ... 

c (N) (kllz) 1.32(18) ... ... ... 

" (D) 2.83312(15) ... . .. ... 

Reference [76035] [65009] [55005] [55005] 

J. Phys. Chern. lef. Data, Vol. 7, No.4, 1918 
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Table 7.2. Hyperfine constants and dipole 

moment for V2=1 of 35 C1CN [76035]. 

Parameter 35 C1 12C14N 

eqQ(35 Cl) (MHz) -82.81554(55) 

eqQnC 35Cl) (MHz) -0.92784(49) 

cl. (35 C1) (kHz) 1.695(48) 

35 
c1r-c.I. ( C1) (kHz) 7.38(35) 

eqQ(14N) (MHz) -3.70219(40) 

eqQll(14 N) (MHz) 0.25600(41) 

c.I. (14N) (kH z) 1. 243 (67) 

14 
c11-c.I. ( N) (kHz) 2.20(53) 

).l(0,1,0) CD) 2.804(3) 

Table 7.3. Zeeman parameters for CleN [72011J. 

Parameter 35(1 12(1 SN 37Cl12ClSN 3SCl12C14N 

Value Value Value 

g 1 (1-0) (u Nl 0.5476(10) 0.4549(10) 

g.L (IoN) -0.0385(2) -0.0379(2) -0.04121(13)a 

XJ.-X
F 

(lO·6 crg · c Z . mol c) 10.8 (5) 10.8 (5) 11. 10 (12) a 

QII(lOZ6 esu < 3.87(100) - 4.01 (100) 

(a 2) _(e 2) (10- 16 cmZ) - 4 2 7 (2) - 4 2. 3 (2) 

---

a Reference [76035]. 

Additional references: [47003], [47004J. [47005], [51002J. 
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TABLE 7.4. The microwave spectrum of CICN 

Isotopic species 1- r I F F, F' I r; (vl,v{,vJ Frequency (Unc.) Reference 
(MHz) (MHz) 

35Cll2Cl4N 2 - 2 5/2 5/2 (0,1 Ll,O) 41.533 ( 3E-4) [76035] 
2 - 2 5/2 3/2 (0,11l,0) 41.552 ( 3E-4) [76035] 

2 - 2 7/2 5/2 (0,1 L1,0) 42.156 ( 3E-4) [76035] 
2 - 2 512 7/2 (0,1 Ll,O) 44.064 ( 3E-4) [76035J 
2 - 2 9/2 7/2 (0,1 Ll,O) 44.212 ( 3E-4) [76035] 
2 - 2 7/2 7/2 (0,1 Ll,O) 44.687 ( 3E-4) [76035] 
2 - 2 9/2 9/2 (O,ILI,O) 44.756 ( 3E-4) [76035] 
2 - 2 3/2 1/2 (O,ILl,O) 44.764 ( 3E-4) [76035J 
2 - 2 5/2 5/2 (0,1 Ll,O) 44.782 ( 3E-4) [76035] 
2 - 2 3/2 5/2 (O,lLI,O) 44.790 ( 3E-4) [76035] 
2 - 2 5/2 5/2 (O,lLl,O) 44.804 ( 3E-4) [76035] 
2 - 2 3/2 3/2 (0,11l,0) 44.809 ( 3E-4) [76035] 
2 - 2 5/2 3/2 (O,ILl,O) 44.824 ( 3E-4) [76035] 
2 - 2 7/2 9/2 (0,1 LI ,0) 45.231 ( 3E-4) [76035] 
2 - 2 5/2 3/2 (O,lLl,O) 45.238 ( 3E-4) [76035] 
2 - 2 7/2 5/2 (0,1 Ll,O) 45.405 ( 3E-4) [76035] 

2 - 2 5/2 7/2 (0,1 Ll,O) 47.335 ( 3E-4) (76035) 
2 - 2 3/2 5/2 (O,ILI,O) 48.039 ( 3E-4) [76035] 
2 - 2 5/2 5/2 (0,1 Ll,O) 48.053 ( 3E-4) [76035] 
2 - 2 3/2 112 (O,luI,O) 52.149 ( 3E-4) [76035] 
2 - 2 3/2 5/2 (O,l u"O) 52.175 ( 3E-4) [76035] 
2 - 2 3/2 3/2 (O,l

u
"O) 52.195 ( 3E-4) (76035) 

2 - 2 7/2 5/2 (0,1 U\O) 52.234 ( 3E-4) [76035] 
2 - 2 5/2 5/2 (0,1 Ul,O) 52.432 ( 3E-4) [76035] 
2 - 2 5/2 3/2 (0,] "\0) 52.452 ( 3E-4) (76035) 
2 - 2 7/2 7/2 (0,1 Ul,O) 54.764 ( 3E-4) [76035] 
2 - 2 5/2 7/2 (0,1 Ul,O) 54.963 ( 3E-4) [76035] 
2 - 2 3/2 3/2 (0,1""0) 55.038 ( 3E-4) [76035J 
2 - 2 5/2 3/2 (O,l uI ,O) 55.051 ( 3E-4) [76035] 
2 - 2 7/2 9/2 (0,] m,O) 55.308 ( 3E-4) [76035] 
2 - 2 3/2 5/2 (0,1 v',O) 55.424 ( 3E-4) [76035] 
2 - 2 5/2 5/2 (0,1 VI ,0) 55.681 ( 3E-4) [76035] 
3 - 3 912 9/2 (0,1 Ll,O) 89.474 ( 3E-4) [76035] 
3 - 3 ll/2 11/2 (0,1 L\O) 89.552 ( 3E-4) [76035] 
3 - 3 5/2 5/2 (0,] Ll,O) 89.628 ( 3E-4) [76035] 
3 - 3 7/2 7/2 (0,1 Ll,O) 89.666 ( 3E-4) [76035) 
3 - 3 312 3/2 (0,1 Ll,O) 89.679 ( 3E-4) [76035] 
3 - 3 5/2 7/2 (O,lLl,O) 90.093 ( 3E-4) [76035] 
3 - 3 5/2 3/2 (0,1 Ll,O) 90.262 ( 3E-4) [76035] 
3 - 3 9/2 11/2 (0,1 Ll,O) 90.362 ( 3E-4) [76035] 
3 - 3 5/2 5/2 (0,1 Lt,O) 96.330 ( 3E-4) (76035) 
3 - 3 512 7/2 (O,IL\O) 96.796 ( 3E-4) [76035J 
3 - 3 912 7/2 (O,lLl,O) 96.931 ( 3E-4) [76035] 
3 - 3 5/2 3/2 (0,1 L\O) 96.964 ( 3E-4) [76035] 
3 - 3 712 5/2 (0,] 1l,0) 97.051 ( 3E-4) [76035] 
3 - 3 7/2 7/2 (O,ILI,O) 97.516 ( 3E-4) [76035] 
3 - 3 3/2 3/2 (O,lut,O) 104.343 ( 3E-4) [76035J 
3 - 3 712 9/2 (0,1"\0) 104.977 ( 3E-4) [76035] 
3 - 3 712 5/2 (O,lu"O) 105.073 ( 3E-4) [76035] 
3 - 3 9/2 11/2 (O,lUI,O) 105.279 ( 3E-4) [76035] 
3 - 3 5/2 7/2 (O,]UI,O) 105.347 ! 3E-4) [76035] 
3 - 3 5/2 5/2 (O,luI,O) 105.500 ( 3E-4) (76035) 
3 - 3 7/2 7/2 (O,lu"O) 106.068 ( 3E-4) [76035J 

17 - 17 (0,1 Ll,O) 2283.698 ( 0.01) [57003] 
17 - 17 (O,lu"O) 2283.906 ( 0.01) [57003] 
18 - ]8 (O,ILI,O) 2552.224 ( 0.01) [57003] 
18 - 18 (O,lUI,O) 2552.448 ( 0.01) [57003] 
19 - 19 (O,ILI,O) 2835.622 ( 0.01) [57003] 
19 - 19 (O,lu"O) 2835.829 ( 0.01) [57003] 
23 - 23 (O,Ill,O) 4117.869 ( O.O~) [570031 
23 - 23 (O,lu"O) 4118.067 ( 0.02) [57003] 

1 - 0 112 3/2 112 3/2 (0,0°,0) 11924.33 ( 0.05) [65009J 
1 - 0 3/2 3/2 5/2 3/2 (0,0",0) 11924.89 ( 0.05) [65009] 
1 - 0 3/2 3/2 3/2 3/2 (0,0°,0) 11925.57 ( 0.05) [65009] 
I - 0 3/2 3/2 (0,2°,0) 11940.92 ( 0.10) [65009] 
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TABLE 7.4. The microwave spectrum of C1CN-Continued 

1 sotopic species f-J" F P , F" F" I (v"v;'v3) Frequency (Unc.) Reference 

(MHz) (MHz) 

35Cl12c'''N I - 0 5/2 5/2 3/2 3/2 (0,0°,0) 11945.27 ( 0.05) [65009] 

1 - 0 7/2 5/2 5/2 3/2 (0,0°,0) 11946.06 ( 0.05) [65009] 

1 - 0 3/2 5/2 3/2 3/2 (0,0°,0) 11946.32 ( 0.05) [65009] 

1 - 0 5/2 3/2 (0,2°,0) 11961.06 ( 0.20) [65009] 

I - 0 3/2 112 3/2 3/2 (0,0°,0) 11962.56 ( 0.05) [65009] 

1 - 0 112 3/2 (0,2°,0) 11978.27 ( 0.10) [65009] 

2 - 1 5/2 3/2 3/2 1/2 (0,0°,0) 23862.409 ( 3E-3) [55005J 

2 - ] 3/2 3/2 112 1/2 (0,0°,0) 23862.487 ( 3E-3) [55005] 

2 - I 5/2 5/2 3/2 5/2 (0,0°,0) 23863.416 ( 2E-3) [55005] 

2 - 1 5/2 S/2 7/2 5/2 (0,0°,0) 23863.724 ( 3E-3) [55005] 

2 - 1 3/2 S/2 3/2 5/2 (0,0°,0) 23863.959 ( 3E-3) [S5005] 

2 - 1 7/2 5/2 7/2 5/2 (0,0°,0) 23864.138 ( 3E-3) [S500SJ 
2 - 1 5/2 5/2 S/2 S/2 (0,0°,0) 23864.479 ( 3E-3) [55005] 

2 - 1 7/2 5/2 5/2 S/2 (0,0°,0) 23864.888 ( 3E-3) [55005] 

2 - 1 3/2 5/2 5/2 S/2 (0,0°,0) 23865.015 ( 3E-3) [55005] 

2 - I 112 3/2 3/2 S/2 (0,0°,0) 23878.795 ( 4E-3) [5500S] 

2 - 1 3/2 3/2 3/2 5/2 (0,0°,0) 23878.795 ( 4E-3) [55005J 
2 - 1 5/2 3/2 7/2 5/2 (0,0°,0) 23878.930 ( 3E-3) [55005] 

2 - I 3/2 112 3/2 ]/2 (0,0°,0) 23883.246 ( 0.03) [55005] 

2 - 1 1/2 112 3/2 112 (0,0°,0) 23883.246 ( 0.03) [55005] 

2 - 1 3/2 lI2 112 1/2 (0,0°,0) 23883.246 ( 0.03) [55005] 
2 - 1 7/2 712 7/2 5/2 (0,0°,0) 23884.197 ( 3E-3) [55005] 
2 - 1 5/2 5/2 3/2 3/2 (0,0°,0) 23884.197 ( 3E-3) [55005] 
2 - 1 3/2 5/2 3/2 3/2 (0,0°,0) 23884.735 ( 3E-3) [55005] 

2 - I 7/2 7/2 5/2 5/2 (0,00,0) 23884.891 ( 2E-3) [55005] 
2 - 1 9/2 712 7/2 5/2 (0,0°,0) 23885.142 ( 2E-3) [SS005] 
2 - 1 S/2 712 3/2 S/2 (0,0°,0) 2388S.142 ( 2E-3) [55005] 

2 - 1 7/2 5/2 S/2 3/2 (0,0°,0) 23885.298 ( 2E-3) [55005] 
2 - 1 3/2 5/2 112 3/2 (0,0°,0) 23885.988 ( 2E-3) [5S005] 
2 - 1 5/2 712 5/2 5/2 (0,0°,0) 23886.210 ( 2E-3) [55005) 
2 - 1 112 3/2 3/2 3/2 (0,0°,0) 23899.362 ( 3E-3) [55005] 
2 - 1 5/2 3/2 3/2 3/2 (0,0°,0) 23899.362 ( 3E-3) !55OO5J 
2 - 1 3/2 3/2 3/2 3/2 (0,0°,0) 23899.421 ( 3E-3) [55005] 
2 - 1 5/2 3/2 5/2 3/2 (0,0°,0) 23900.090 ( 2E-3) [55005J 
2 - 1 3/2 3/2 5/2 3/2 (0,0°,0) 23900.090 ( 2E-3) [55005] 
2 - 1 112 3/2 1/2 3/2 (0,0°,0) 23900.624 ( 2E-3) [55005) 
2 - 1 3/2 3/2 112 3/2 (0,0°,0) 23900.695 ( 2E-3) [5S005) 
2 - 1 5/2 3/2 (0,] LI ,0) 23917.9 ( 0.20) [48002] 
2 - 1 3/2 112 3/2 3/2 (0,00,0) 23920.233 ( 3E-3) [55005] 
2 - 1 112 1/2 3/2 3/2 (0,0°,0) 23920.233 ( 3E-3) [55005J 
2 - 1 3/2 112 5/2 3/2 (0,00,0) 23920.912 ( 2E-3) [55005J 
2 - 1 112 112 112 3/2 (0,0°,0) 23921.520 ( 4E-3) [55005] 
2 - I 3/2 3/2 (O,ILI,O) 23925.5 ( 0.20) [48002] 
2 - 1 5/2 5/2 (O,]Ll,O) 23928.7 ( 0.20) [48002J 
2 - 1 7/2 5/2 (O,ILl,O) 23938.6 ( 0.20) [48002J 
2 - 1 3/2 112 (0,1 LI,O) 23944.4 ( 0.20) [480021 
2 - 1 5/2 312 (0,1 e"O) 23948.2 ( 0.2Q) [48002] 
2 - 1 II2 112 (0,1 LI,O) 23954.5 ( 0.20) [48002] 
2 - 1 3/2 3/2 (O,lu"O) 23954.5 ( 0.20) [48002] 
2 - 1 5/2 5/2 (0,1 m,O) 23958.4 ( 0.20) [48002J 
2 - I 7/2 5/2 (0,] u~,O) 23968.6 ( 0.20) [48002J 
2 - I 3/2 112 (0,1[)],0) 23974.4 ( 0.20) [480021 
2 - 1 112 112 (0,1 Ul,O) 23984.6 ( 0.20) [48002) 
3 - 2 712 7/2 (0,0°,0) 35805.09 ( 0.30) [48003J 
3 - 2 5/2 3/2 (0,0°,0) 35820.93 ( 0.10) [63005] 
3 - 2 3/2 112 (0,0°,0) 35820.93 ( 0.10) [63005] 
3 - 2 9/2 7/2 (0,0°,0) 35825.77 ( 0.10) [63005) 
3 - 2 7/2 5/2 (0,0°,0) 35825.77 ( 0.10) [63005J 
3 - 2 5/2 5/2 (0,0°,0) 35835.74 ( 0.30) [48003J 
3 - 2 7/2 5/2 (0,22,0) 36005.79 ( 0.10) [65009J 
3 - 2 5/2 5/2 (0.22,0) 36005.79 ( 0.10) [65009] 
3 - 2 3/2 5/2 (0,22,0) 36005.79 ( 0.10) [65009J 
3 - 2 5/2 3/2 (0,22,0) 36019.85 ( 0.10) [65009] 
3 - 2 3/2 3/2 (0,22.0) 36019.85 ( 0.]0) [65009J 
3 - 2 9/2 7/2 (0,22,0) 36026.15 ( 0.10) [65009] 

J, Phys. them, Ref. Data, Vol. 1, No.4, 1918 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1415 

TABLE 7.4. The microwave spectrum of ClCN-Conlinued 

Isotopic species f-J" F F, FW F( (V
"

V;'V3) frequency (Une.) Reference 

(MHz) (MHz) 

35Cl12C14N 3 - 2 7/2 7/2 (0,2',0) 36026.15 ( 0.10) [650091 
3 - 2 5/2 7/2 (0,2',0) 36026.15 ( 0.10) [65009J 
3 - 2 3/2 112 (0,22,0) 36041.15 ( 0.10) [65009] 
8 - 7 (0,00 ,0) 95529.86 ( 0.20) [56005] 

8 - 7 (0, I LI ,0) 95731.52 (.0.20) [56005] 
8 - 7 (O,l UI ,O) 95850.88 ( 0.20) [56005] 

10- 9 (0,00,0) 119409.82 ( 0.25) [56005] 

10- 9 (0,1 LI ,0) 119662.15 ( 0.25) [56005] 

10- 9 (0,1 UI,O) ll9811.35 ( 0.25) [56005] 

12 - 11 (0,00,0) 143288.45 ( 0.30) [560051 

12 - 11 (0,1 Ll ,0) 143591.01 ( 0.30) [560051 

12 - 11 (O,l
UI ,O) 143770.23 ( 0.30) [56005] 

14 - 13 (0,0°,0) 167165.15 ( 0.35) [56005] 

14 - 13 (0,1 L1 ,0) 167517.88 ( 0.35) [56005] 

14 - 13 (0,1 UI,O) 167726.78 ( 0.35) [56005] 

16 - 15 (0,00,0) 191039.44 ( 0.40) (56005) 

16 - 15 (0,1 LI,O) 191442.66 ( 0.40) [56005] 

16 - 15 (0,1 ""0) 191681.13 ( 0.40) [56005] 

18 - 17 (0,00,0) 214911.20 ( 0.45) [56005] 

18 - 17 (0,1 LI ,0) 215364.77 ( 0.45) [,56005] 

18 - 17 (O,lu"O) 215633.04 ( 0.4,5) [56005J 

20 - 19 (0,00,0) 238780.22 ( 0.50) [,56005] 

20 - 19 (0,1 LI,O) 239283.85 ( 0.50) [56005] 

20 - 19 (0,1 "',0) 239582.25 ( 0.50) [56005] 

22 - 21 (0,00,0) 262645.82 ( 0.55) [,56005] 

24 - 23 (0,00,0) 2860507.95 ( 0.60) [,56005J 

26 - 25 (0,0°,0) 310365.90 ( 0.65) [,56005] 

28 - 27 (0,00,0) 334219.5 ( 1.5 ) [0560005] 
37CI

12C14N 1 - 0 3/2 3/2 (0,0°,1) 11676.01 ( 0,05) [605009] 

I - 0 112 3/2 112 3/2 (0,00,0) 11680.70 ( 0.05) [65009J 

1 - 0 3/2 3/2 5/2 3/2 (0,00,0) 11681.23 ( 0.05) [65009] 

1 - 0 3/2 3/2 3/2 , 3/2 (0,00,0) 11681.89 ( 0.05) [65009] 

1 - 0 5/2 3/2 (0,00,l) 11692.72 ( 0,05) [65009] 

1 - 0 5/2 05/2 3/2 3/2 (0,00,0) 11697.23 ( 0.05) [65009J 

I - 0 7/2 5/2 5/2 3/2 (0,00,0) 11698.00 ( 0.05) [65009J 

1 - 0 3/2 3/2 (0,20,0) 11702.84 ( 0.05) [65009] 

1 - 0 112 i 3/2 (0,00,1) 11705.77 ( 0.05) [65009] 

1 - 0 3/2 112 3/2 3/2 (0,0°,0) II 7 10.98 ( 0,05) [65009] 

1 - 0 S/2 312 (0,2°,0) 11719.15 ( 0.05) [65009] 

I - 0 112 3/2 (0,20,0) 11732.22 ( 0.05) [605009] 

2 - 1 5/2 3/2 3/2 1/2 (0,00 ,0) 23372.72 ( 0.10) [48002] 

2 - I 1/2 112 (0,00,0) 23389.00 ( 0.10) [48002] 

2 - I 05/2 05/2 3/2 3/2 (0,00,0) 23.389.61 ( 0.10) [48002] 

2 - 1 9/2 712 7/2 5/2 (0,00,0) 23390.53 ( 0.10) [48002] 

2 - I 5/2 7/2 3/2 5/2 (0,00,0) 23390.53 ( 0.10) [48002] 

2 - 1 5/2 3/2 5/2 3/2 (0.00,0) 23402.47 ( 0.10) [480021 

3 - 2 7/2 7/2 (0,00 ,0) 35067.99 ( 0,10) [48003J 

3 - 2 5/2 3/2 (0,00,0) 305080.32 ( 0.10) [63005] 

3 - 2 3/2 i 1/2 (0,0°,0) 35080.32 ( 0.10) [63005] 

3 - 2 9/2 712 (0,0°,0) 35084.14 ( 0.10) [63005] 

3 - 2 7/2 5/2 (0,00,0) 35084.14 ( 0.10) [63005] 

3 - 2 5/2 5/2 (0,00,0) 35091.97 ( 0,10) [480031 

3 - 2 7/2 5/2 (0,2',0) .35263.35 ( 0.10) /65009J 

3 - 2 5/2 05/2 (0,22,0) 35263.3,5 ( 0.10) [65009] 

3 - 2 3/2 5/2 (0,22,0) 35263.35 ( 0.10) [65009] 

3 - 2 5/2 3/2 (0,2',0) 35274.82 ( 0.10) [65009] 

3 - 2 3/2 3/2 (0,2',0) 3,5274.82 ( 0.10) [65009] 

3 - 2 9/2 7/2 (0,2',0) 35279.83 ( 0.10) [6,5009J 

3 - 2 7/2 7/2 (0,22,0) :J5279.83 ( 0.10) [6,5009] 

3 - 2 5/2 7/2 (0,22,0) 3,5279.83 ( 0.10) [605009] 

3 - 2 3/2 112 (0,22,0) 35290.98 ( 0.10) [65009] 

8 - 7 (0,00,0) 935,52.59 ( 0.20) [56005] 

8 - 7 (O,ILI,O) 93751.28 ( 0.20) [56005] 

8 - 7 

I 
(0,1 CI,O) 9386,5.98 ( 0.20) [56005] 

10- 9 (0,00,0) 116938.45 ( 0.25) [56005] 
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TABLE 7.4. The microwave spectrum of aCN-Continued 

Isotopic species ]'-1" F P I FW FW 

I (V 1,V:'V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

37C1'2C14N 10 - 9 (0,11l,0) 117186.54 ( 0.25) [56005] 

10 - 9 (0,1 u, ,0) 117329.90 ( 0.25) [56005J 
12 - 11 (0,00,0) 140322.75 ( 0.30) [56005] 

12 - 11 (0,1"\0) 140620.55 ( 0.30) [56005] 
12 - 11 (0,1 m,O) 140792.59 ( 0.30) [56005] 
14 - 13 (0,00,0) 163705.31 ( 0.35) [56005] 
14 - 13 (0,11I,0) 164052.55 ( 0.35) [56005J 
14 - 13 (O,luI,O) 164253.26 ( 0.35) [56005] 
16 -15 (0,0°,0) 187085.58 ( 0.40) [56005] 
16 - 15 (O,Ill,O) 187482.50 ( 0.40) [56005] 
16 - 15 (0,1 m,O) 187711.52 ( 0.40) [56005] 
18 - 17 (0,0°,0) 210463.24 ( 0.45) [56005] 
20 - 19 (0,0",0) 233838.30 ( 0.50) [56005] 
22 - 21 (0,0°,0) 257210.28 ( 0.55) [56005] 
24 - 23 (0,00,0) 280578.92 ( 0.60) [56005] 
26 - 25 (0,00,0) 303943.87 ( 0.65) [56005J 

35Cl 13CI4N 1 - 0 5/2 3/2 (0,00,0) 11879. ( 2.00) [51003] 
2 - I 9/2 712 7/2 5/2 (0,0°,0) 23760.98 ( 0.10) [48002] 
3 - 2 712 7/2 (0,00,0) 35618.81 ( 0.10) [48003] 
3 - 2 5/2 3/2 (0,0°,0) 35634.85 ( 0.10) [48003] 
3 - 2 3/2 112 (0,00,0) 35634.85 ( 0.10) [48003] 
3 - 2 9/2 7/2 (0,00,0) 35639.78 ( 0.10) [48003] 
3 - 2 712 5/2 (0,00,0) 35639.78 ( 0.10) [48003] 

3 - 2 5/2 5/2 (0,00,0) 35649.56 ( 0.10) [48003] 
37C1I'C'4N 2 - 1 9/2 7/2 7/2 5/2 (0,00,0) 23260.31 ( 0.20) [48002] 

3 - 2 9/2 7/2 (0,00,0) 34889.05 ( 0.10) [48003] 
35C]13C,sN 1 - 0 3/2 3/2 (0,00,0) 11479.52 ( 0.10) [72011J 

I - 0 5/2 3/2 (0,00,0) 11500.34 ( 0.10) [72011J 
1 - 0 112 3/2 (0,00,0) ] 1516.99 ( 0.10) [72011] 
2 - I 5/2 5/2 (0,00,0) 22973.205 ( 3E-3) [55005J 
2 - 1 112 112 (0,00,0) 22992.235 ( 3E-3) [55005] 
2 - I 5/2 3/2 (0,00,0) 22994.038 ( 2E-3) [55005] 
2 - 1 712 5/2 (0,0°,0) 22994.038 ( 2E-3) (55005) 

2 - I 3/2 3/2 (0,00,0) 23008.896 ( 3E-3) (55005) 
2 - I 5/2 3/2 (O,IlI,O) 23026.264 ( 3£-3) (55005) 
2 - I 112 3/2 (0,0°,0) 23029.709 ( 3E-3) [55005J 
2 - 1 3/2 3/2 (O,Ill,O) 23033.745 ( 2E-3) [55005] 
2 - 1 7/2 5/2 (0,1 Ll,O) 23046.962 ( 3£-3) [55005] 
2 - 1 3/2 112 (0,1 Ll ,0) 23052.177 ( 4E-3) [55005] 

2 - I 112 lI2 (O,Ill,O) 23062.643 ( 2E-3) [55005] 
3 - 2 3/2 lI2 (0,00,0) 34484.32 ( 0.20) [63005J 
3 - 2 5/2 3/2 (0,00,0) 34484.32 ( 0.20) [63005] 

3 - 2 9/2 7/2 (0,00,0) 34489.21 ( 0.20) [63005] 
3 - 2 7/2 5/2 (0,0°,0) 34489.21 ( 0.20) [63005J 

37C113
C

15N 3 - 2 3/2 112 (0,0°,0) 33755.32 ( 0.20) (63005) 

3 - 2 5/2 3/2 (0,00,0) 33755.32 ( 0.20) [63005] 
3 - 2 9/2 7/2 (0,00,0) 33759.18 ( 0.20) [63005J 
3 - 2 712 5/2 (0,00,0) 33759.18 ( 0.20) [63005] 

"'Cl I2C14N 2 - 1 2 I (6,00,0) 23625.60 ( 0.10) [49002] 
2 - I 3 3 (0,00,0) 23625.60 ( 0.10) [49002] 
2 - I 2 2 (0,00,0) 23629.84 ( 1.00) [49002] 
2 - 1 2 3 (0,00,0) 23629.84 ( 1.00) [49002] 
2 - 1 3 3 (0,00,0) 23629.84 ( l.00) [49002] 
2 - I 4 3 (0,00,0) 23629.84 ( 0.20) [49002] 

2 - 1 1 1 (0,00,0) 23629.84 ( 1.00) [49002] 
2 - I 0 1 (0,00,0) 23629.84 ( 1.00) [49002] 
2 - I 3 2 (0,0°,0) 23629.84 ( l.00) [49002] 
2 - I I 2 (0,0°,0) 23634.68 ( 0.10) [49002] 
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Table 8. Rotational constants fOT FeN. 

Isotopic Vib. State 

Species 
t B v ()1Hz) Dv(kHz) Reference 

vI Vz "3 

19FI2C14~ 

° 
OC 0 10554.20 (2) 5.3 (5) [63005J 

0 11 o c 10574.79(2)a [67000] 

0 )1 0 d 10594.44(2)a [67000J 

0 2° 0 10610.64(2) [67000] 

0 22 0 10614.75(5) [67000J 

0 3 1 o c 10618.60(5) 
[67000; 

0 31 0 d 10656.63(5) [67000J 

0 33 0 10644.71(1) [67000] 

0 4° 0 10662.01 (10) [67000J 

0 00 1 10510.85(2) [67000] 

0 l' 1 c 10532.67(5) [!i 7OOOJ 

a 2° 1 10574.63 (10) [67000J 

0 00 2 10469.81(10) [67000] 

19F13C14~ 0 00 0 )0547.73(2) [67000J 

0 2° 0 10602. Bil (5) [67000J 

0 10502.71(5) [67000J 

10186.42(5) [63005J 

The value q010 '" 19.68421(34) ~fHz and \.l010 ., 5.656(3))(10- 5 ~IHz 

were derived from the observation of I-type doubling transitions 

[68013J. The observed frequencies were fit to the formula: 

Table 8.1. :lyperfi:1.e structure, dipole moment and Zeeffi3:1 

parameters for FeN. 

?arameter 19 r 1Zc14:; 19
F

IZ
C
I5, Reference 

Value Value 

eqQ (~) (~lHz) -2.67(5)3 [60001J 

W (D) 2.17 (5) [63005J 

&c (",J -0.0504(3) [73029J 

Xl - X" (10 -mole) 7. Z (8) [73029] 

Q" (10-26esu·cm2) - 3.7 (10) [73029J 

a All of the transitions observed in vibrationally excited 

states show hyperfine splittings consistent with the ground 

state value of eqQ given here. 
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TABLE 8.2. The microwave spectrum of FCN 

Isotopic species f-J" F r. F" r; (VI,V~V3) Frequency (Une.) Reference 
(MHz) (MHz) 

J9FI2CI4N 20 - 20 (0,1 1,0) 8257.58 ( 0.05) [68013J 
21 - 21 (0,1 1,0) 9082.29 ( 0.05) [68013J 
22 - 22 (0,1\0) 9945.96 ( 0.05) [68013] 
23 - 23 (0,1\0) 10848.78 ( 0.05) [68013] 
24 - 24 (0.1\0) 11790.52 ( 0.05) [68013J 
25 - 25 (0.1 1,0) 12771.27 ( 0.05) [68013] 
26 - 26 (0.1 1,0) 13790.88 ( 0.05) [68013J 
27 - 27 (O,}I,O) 14849.51 ( 0.05) [68013J 
28 - 28 (0,1\0) 15946.96 ( 0.05) [68013] 
29 - 29 (0,1\0) 17083.23 ( 0.05) [68013] 
30 - 30 (0.1 1.0) 18258.29 ( 0.05) [68013] 
31 - 31 (0,1"0) 19472.10 ( 0.05) [68013] 
32 - 32 (0,1',0) 20742.52 ( 0.05) [68013J 

1 - 0 (0,0·,2) 20939.62 ( 0.50) [76001J 
1 - 0 (1,0°,0) 20953.77 ( 0.50) [76001] 
1 - 0 (0,0°,1) 21021.62 ( 0.05) [76001] 
1 - 0 1 1 (0,0°,0) 21107.73 ( 0.03) [76001] , 

(0,0°,0) 1 - 0 2 1 21108.53 ( 0.03) [76001] 
1 - 0 0 1 (0,0°,0) 21109.72 ( 0.03) [76001] 
1 - 0 (0,20,1) 21149.25 ( 0.30) [76001J 
1 - 0 1 1 (0,1°,0) 21220.59 ( 0.05) [76001] 
1 - 0 2 1 (0,1°,0) 21221.40 ( 0.05) [76001J 
1 - 0 1 1 (0,4°,0) 21323.45 ( 0.10) [76001J 
1 - 0 2 1 (0,4°,0) 21324.21 ( 0.10) [76001J 
1 - 0 0 1 (0,4°,0) 21325.32 ( 0.10) [76001J 

33 - 33 (0,1\0) 22015.74 ( 0.05) [68013] 
34 - 34 (0,1 1,0) 23345.53 ( 0.05) [68013J 
35 - 35 (0,1',0) 24713.90 ( 0.05) [68013] 
36 - 36 (0,1',0) 26120.72 ( 0.05) [68013J 
37 - 37 (0,1 1,0) 27566.22 ( 0.05) [68013J 
38 - 38 (0,1 1,0) 29050.01 ( 0.05) [68013] 

2 - 1 (0,0°,1) 42043.12 ( 0.10) [76001] 
2 - 1 (O,l Ul ,I) 42130.57 ( 0.20) [76001] 
2 - 1 2 2 (0,0°,0) 42215.86 ( 0.05) [76001) 
2 - 1 1 0 (0,0·,0) 42215.86 ( 0.05) [76001) 
2 - 1 2 I (0,0°,0) 42216.62 ( 0.05) [76001] 
2 - 1 3 2 (0,0°,0) 42216.62 ( 0.05) [76001J 
2 - 1 I 1 (0,0°,0) 42217.91 ( 0.05) [76001] 
2 - 1 (O,ILi ,O) 42299.04 ( 0.05) [76001) 
2 - 1 (0,1 VI,O) 42377.61 ( 0.05) [76001J 
2 - 1 3 2 (0,2°,0) 42441.60 ( 0.10) [76001J 
2 - 1 2 1 (0,2°,0) 42441.60 ( 0.10) [76001) 
2 - 1 1 0 (0,2°,0) 42442.46 ( 0.10) [76001] 
2 - 1 2 2 (0,2°,0) 42442.46 ( 0.10) [760011 
2 - 1 (0,3Li ,0) 42474.28 ( 0.20) [76001] 
2 - 1 (0,3Ul ,0) 42626.52 ( 0.20) [76001J 
3 - 2 (0,00,0) 63324.68 ( 0.10) [76001J 
3 - 2 (0,1 11,0) 63448.31 ( 0.20) [760011 
3 - 2 (0,1 "\0) 63566.23 ( 0.20) [76001] 
3 - 2 (0,2°,0) 63663.52 ( 0.20) [76001] 
3 - 2 (0,22,0) 63687.47 ( 0.30) [76001J 
3 - 2 (0,3"\0) 63940.01 ( 0.30). [76001J 
4 - 3 (0,0°,0) 84432.23 ( 0.20) [76001J 
4 - 3 (0,2°,0) 84883.65 ( 0.30) [76001J 
4 - 3 (0,22,0) 84917.66 ( 0.50) [76001J 
4 - 3 (0,3',0) 85157.08 ( 0.30) [76001) 
4 - 3 (0,3 UI ,0) 85252.56 ( 0.20) [76001J 

19F I3Cl4N 1 - 0 (0,0°,1) 21005.42 ( 0.10) [760011 
I - 0 1 1 (0,0°,0) 21094.84 ( 0.05) [76001] 
1 - 0 2 1 (0,0°,0) 21095.59 ( 0.05) [76001] 
1 - 0 0 1 (0,0°,0) 21096.84 ( 0.05) [76001J 
1 - 0 1 1 (0,2°,0) 21204.95 ( 0.10) [76001J 
1 - 0 2 I (0,2",0) 21205.72 ( 0.10) [76001] 
2 - 1 (O,ILI,O) 42266.10 ( 0.50) [76001] 
2 - I (0,1 Ul,O) 42346.81 ( 0.50) [76001] 
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TABLE 8.2. The microwav~ spectrum of FCN-Continued 

Isotopic species f-J" F F.. F" F" I (v"v{,v3) Frequency (Une.) Reference 
(MHz) (MHz) 

1 - ° (0,00,0) 20372.58 ( 0.05) [76001] 
2 - 1 (0,00,0) 40745.29 ( 0.20) i [76001] 
2 - 1 (O,ILl,O) 40826.68 ( 0.30) I [76001] 
2 - 1 (0,1 u',O) 40899.70 ( 0.30) [76001] 

Table 9. Rotational and centrifugal distortion constants for 12 C19 FZ [73030J. 

~atson's Determinable 
Va lue a (MHz) Value" (,1Hz) 

Derived Parameters 

Parameters (assuming planarity conditions) 

A" 1\' 88355.071'0.066 

B" B' 12 507.605±0.010 

C" 10 932.315100.009 C' 10 932.336±0.010 

'I 0.12644700.011 -0.0468±0.0005 

T 2 
b 

, 3 

Taaaa 

'bbbb 

T ecce 

HJ 

H JK 

HU 

HK 

hJ 
c 

hJK 

hK 

-0.0181803'0 0015 

3.45±0.04 

-0.0691367.0.0005 

-0.0340714'0.0004 

(0.1162' O. 2)xl0- 6 

(-0.001300.6)xl0- 5 

(-0.2555,0.5)xI0- 4 

(0.3337.0.4).10- 3 

(0.132=0.4)xl0- 7 

(0.4325>O.3)xI0- 5 

(-0.1580.0.14)"10- 3 

T ' 
ceaa 

T ~abb 

Taabb(l) 

'aabb(2) 

'aabb(3) 

'abab (1 ) 

'abab (2 ) 

'abab(3) 

d rms 

\l (D) 

0.0410±0.008 

0.3878±0.0040 

-0.1681±0.0038 

-0.166800.0041 

(-0.215±0.07)x10- 3 

0.82 

0.109 

0.469(26) 

The uncertainties quoted are one standard deviation as estimated by the least squares fit. 

The number of significant figures quoted are necessary to reproduce the calculated transition 

frequencies ~jthin their standard deviations. 

Strictly speaking, T3 IS not a Jeterminable parameter) but is calculated from 1 1 , ~2' Taaaa 

and lbbbb using the planarity conditions 

Watson uses 2h
J 

for this parameter. 
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TABLE 9.1. The microwave spectrum of CF, 

Isotopic species f(K~,K'~ - J"(K~,K"~ (v"v"v3) Frequency (Une.) Reference 
(MHz) (MHz) 

"c19r2 33( 6,28) - 34( 5,29) (0,0,0) 18635.9 ( 0.30) [73030] 

13( 2,11) - 14( 1,14) (0,0,0) 19191.45 ( 0.20) [73030] 

24( 3,22) - 23( 4, 19) (0,0,0) 20930.7 ( 0.10) [73030] 

27( 5,22) - 28( 4,25) (0,0,0) 21179.35 ( 0.10) [73030] 

2l( 4,17) - 22( 3,20) (O,O,O) 21240.62 ( 0.10) [73030J 
4( 0, 4) - 3( 1, 3) (0,0,0) 21500.1 ( 0.10) [66013] 

12( 2,10) - 13( 1,13) (0,0,0) 23114.62 ( 0.10) [73030] 
36( 5,32) - 35( 6,29) (0,0,0) 23589.37 ( 0.10) [730301 
29( 4,25) - 28( 5,24) (0,0,0) 25719.86 ( 0.10) [73030] 
13( 3,11) - 14( 2,12) (0,0,0) 25894.0 ( 0.10) [73030] 

30( 4,27) - 29( 5,24) (0,0,0) 26194.73 ( 0.10) [73030] 
33( 6,27) - 34( 5,30) (0,0,0) 26290.25 ( 0.10) [73030] 
17( 2,15) - 18( 1,18) (0,0,0) 27883.9 ( 0.20) [73030] 

1( 1, 1) - 2( 0, 2) (0,0,0) 28989.6 ( 0.20) [66013J 
Il( 2, 9) - 12( 1,12) (0,0,0) 29340.6 ( 0.10) [73030] 
15( 3,12) - 16( 2,15) (0,0,0) 29651.62 ( 0.10) [73030] 
20( 2,19) - 19( 3,16) (0,0,0) 30220.6 ( 0.10) [73030] 
26( 5,22) - 27( 4,23) (0,0,0) 31669.8 ( 0.10) [73030] 
39( 7,32) - 4O( 6,35) (0,0,0) 34165.7 ( 0.30) [73030] 
16( 2,]4) - 15( 3,13) (0,0,0) 37171.55 ( 0.10) [73030] 
10( 2, 8) - Il( I,ll) (0,0,0) 37747.2 ( 0.10) [73030] 
25( 3,23) - 24( 4,20) (0,0,0) 40826.15 ( 0.10) [73030] 
21( 2,20) - 20( 3,17) (0,0,0) 40949.2 ( 0.10) [73030] 
20( 4,16) - 21( 3,19) (0,0,0) 43257.57 ( 0.10) [73030] 
19( 4,]6) - 20( 3,17) (0,0,0) 43639.2 ( 0.20) [73030] 

6( 2, 5) - 7( 1, 6) (0,0,0) 44286.6 ( 0.10) [66013] 
26( 5,21) - 27( 4,24) (0,0,0) 45212.6 ( 0.20) [73030] 
1O( 1, 9) - 9( 2, 8) (0,0,0) 4S822.8 ( 0.10) [73030] 
19( 2,17) - 20( 1,20) (0,0,0) 46920.063 ( 0.04) [73030] 

S( 0, 5) - 4( 1, 4) (0,0,0) 476S0.55 ( 0.10) [73030] 
23( 3,20) - 22( 4,19) (0,0,0) 47701.9 ( 0.20) [73030] 
14( 3,11) - 15( 2,14) (0,0,0) 47950.8 ( 0.20) [73030] 
9( 2, 7) - lOt 1,10) (0,0,0) 48186.2 ( 0.20) [73030] 

28( 2,27) - 27( 3,24) (0,0,0) 50664.596 ( 0.15) [73030] 
38( 7,31) - 39( 6,34) (0,0,0) 59466.578 ( 0.09) [73030] 
26( 3,24) - 25( 4,21) (0,0,0) 59733.478 ( 0.09) [730301 
20( 2,]8) - 21( ]'2]) (0,0,0) 59935.200 ( 0.09) [73030J 
24( 2,23) - 23( 3,20) (0,0,0) 60113.905 ( 0.09) [73030] 

8( 2, 6) - 9( 1, 9) (0,0,0) 60493.616 ( 0.09) [73030] 
1( ], 0) - I( 0, 1) (0,0,0) 77419.8 ( 0.20) [66013] 
2( 1, 1) - 2( 0, 2) (0,0,0) 79019.8 ( 0.20) [66013] 
3( 1, 2) - 3( 0, 3) (0,0,0) 81464.6 ( 0.20) [66013J 
4( 1, 3) - 4( 0, 4) (0,0,0) 84808.3 ( 0.20) [66013] 
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Table 10. Rotational constants for HCN [74001J", DeN [74001J a and TCN [75007]. 

Isotopic Vib. State Bv (MHz) Dv(kHZ) qv(kHz) 
Species vI yi Y3 

H12C14 Nb 0 00 0 44 315.9757(4) 87.24(6) 

0 11 0 44 422.437(30) 89.4 224 476.57(30) 2.65865(292) J(J+1) + 3.602(620)X10· 5 J2(J+1)2 

0 2° 0 44 544.033(60) 91. 6 

° 31 0 231 120. (4) - 2.98(9) J(J+1) + 3.6x10·5 J2(J+1)2 

0 00 1 44 013.775(100) 86.9 

H13 C14N 0 00 0 43 170.09(6) 83.0 

0 11 0 214 837.4(14) 2.436(17) J(J+l) 

H12C 15N 0 00 0 43 027.69(5) 82.3 

0 110 211 938.1(52) 2.392(72) J(J+1) 

012C14Nc 0 0° 0 36 207.4627(2) 57.83(4) 

0 11 0 36 337.037(30) 61.1 186 191.58(50) 2.20697(380) J (J+l) + 4.790(620)X10- 5 J2(J+1)2 

0 2° 0 36 474.259(50) 64.3 

0 31 0 190 916. (2) - 2.44(2) J(J+1) + 4.8xJO· 5 J2(J+l)2 

0 0° 1 36 011.116(100) 57.4 

D13 C14N 0 0 0 0 3S 587.62(5) 55.7 

0 11 0 182 294.2 (12) . 2.082(12) J(J+l). 

0 20 0 35 833.92(20) 59.5 

D12C 15N 0 00 0 3S 169.85(5) 54.5 

° 
11 0 176 079.9(22) . 2.019(22) J(J+1) 

0 20 0 3S 427.09(15) 58.4 

r 12c14 N 0 00 O. 30 954.080(8) 43.82(10) 

0 11 0 31 080.410(5) 45.82(8) 150 809. (7) - 4.1(2) J(J+l) 

r13c14N 0 00 0 30 591.036(7) 42.45(9) 

0 11 0 30 709.082(lZ) 44.37 (16) 149 744. (17) - 3.2(4) J(J+1) 

T12C15N 0 0 0 0 30 064.400(12) 41.19(14) 

0 11 0 30 186.560(8) 43.00(14) 142 674. (12) - 4.2(4) J(J+1) 

a Original data from [710211, [69021], [67006J, and [61001]. Note that this table uses a different vibrational numbering 

from that used in the primary references as explained in the Introduction. 

b For H12C14 N Dy(kHz) = 87.24 . 0.83 VI • 2.13 Vz + 0.22 v3 kHz and 

qv(Wlz) = 221.1550 + 2.10 v
J 

+ 3.3Z15 Yz . 0.03 v3 - (0.002495 + 0.000163 v Z) J(J+1) + 3.6xl0-8 J2(J+l)2 

c For D12C14 N Dy(kHz) 

Gy(MHz) 

Additional References: 

57.83 . 0.27 Vj + 2.10 Y2 

183.8294 - 4.41 VI + 2.3622 

[49001], [50007], [50008J, 

[53006J, [53007J, [54000], 

[64007]. [67007], [67008J, 

[74015J, [75033j. 

0.03 v] 

v 2 + 4.53 v3 . (0.002089 + 0.000118 YZ) J(J+IJ + 4.8x10-8 J2(J+l)2 

[50009], [50010J, [50011], [51004], [52009], [52010J, [SlOll ], 

[54001], [55003J, [55004], [60002], [60004J, [61002], [61003J, 

[67009], [68031J. [69023J, [69050], [70053J, [73032], [14012J, 

1481 

J. 'hys. Chem. lef. Datil, Vol. 1, No.4, 1918 



1482 FlANK J. LOVAS 
Table 10.1. Hyperfine constants. electric dipole moment and Zeeman constants for HeN [74001J. 

HeN HeN HeN HCN 
Parameters 0000 0110 02°0 02 20 

J;l-O J;2-l J=l-O J=3-2 

HlEerfine Constants a 

eqQ (N) (kHz) -4707.89(8) -4807.9(19) -4899.0(21) ... 
eqQ (D) (kHz) .-- '" ... ... 
cN 10.13(3) 12.07(27) 10.70(78) ... 
eH or CD (kHz) -4.32(7) - 27 . 4 (6) - 3.8 (15) ... 
cUC (kHz) ... '" . .. .. . 
SHN (kHz) 0.154(19) '" ... ... 
I eqQn I (kHz) 395.1(27) 

Electric DiEole Momenta 

].l 2.984594(1500) 2.941642(1500) 2.89865(150) 2.89813 (150) 

J.! 1. 0.9856088(80) 0.971204(36) O. 97103 (17) 
].l(H12 C14 NJ 

Zeeman Constants b 

g. (VN) -0.0980(40) -0.100(2) .. . ... 
gli (VN) ... +0.38(12) ... . .. 
x. -XII (erg/G 2 'mole) ... '" ... ... 
QII (esu'cm 2) .. . ... ... ... 

a Original data from [70057J and [74014]. Values refer to the upper J state. 

b Original data from [73010J. [73033J and [70019]. 

HC 15N 

0000 
J=1-0 

... 

... 

... 

... 

... 

... 

.... 

... 

-0.0904(6) 

... 
7.2(8)X10- 6 

3.1(12)x10- 26 

A value of eqQ(D) = 194.4(22) was assumed from the DeN measurements of DeLucia and Gordy [69021J. 

The spin-rotation constants shown for 013 CN are from [74014]. 

J. Phy •• Chem. Ref. Data, Vol. 7, No.4, 1978 
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DCN D13C14N 

0000 00°0 
J=1-0 J=l-O 

-4703.96(47) '" 

202.23(50) c 

8.23(18) '" 

-0.57(25) -0.6(3) 

... 15.0(10) 

... '" 

2.990198(1500) '" 

1. 0018776 (70) '" 

... '" 

... '" 

... ... 

. .. '" 
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TABLE 10.2. The microwave spectrum of HCN 

Isotopic species J'-J" F' F, F" r. (V"V;V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

H"C'4N 1 - 1 3/2 I 5/2 2 (0,1\0) 448.200 ( 3E-4) [70046] 

1 - I 112 1 3/2 2 (0,1',0) 448.213 ( 5E-4) [70046] 

1 - 1 3/2 1 3/2 2 (0,1 ',0) 448.233 ( 6E-3) [700461 

1 - 1 lI2 1 3/2 1 (0,1',0) 448.825 ( 3E-3) [70046J 

1 - 1 3/2 ] 3/2 1 (0,1',0) 448.845 ( 4E-4) [70046] 

I - ] 112 ] 112 ] (0,1 ',0) 448.845 ( 4E-4) [70046] 

1 - 1 3/2 I 112 1 (0,1 ',0) 448.864 ( 3E-3) [70046] 
] - 1 3/2 2 5/2 2 (0,]',0) 448.929 ( 3E-3) [70046] 

1 - I 3/2 2 3/2 2 (0,1',0) 448.963 ( 1E-4) [70046] 

1 - 1 5/2 2 5/2 2 (0,1',0) 448.963 ( lE-4) [70046] 

1 - 1 5/2 2 3/2 2 (0,1\0) 448.996 ( 3E-3) [70046] 

1 - I 3/2 2 3/2 I (0,1',0) 449.574 ( 3E-3) [70046] 

1 - 1 3/2 2 112 I (0,1',0) 449.594 ( 4E-4) [70046] 

1 - 1 5/2 2 3/2 1 (0,1',0) 449.608 ( 2E-4) [70046] 

1 - 1 112 0 3/2 1 (0,1',0) 450.802 ( 3E-4) [70046J 

1 - I 112 0 1/2 I (0,1',0) 450.821 ( 5E-4) [70046] 

2 - 2 2 2 (0,1 \0) 1346.677 ( 5E-3) [56006J 
2 - 2 3 3 (0,1',0) 1346.796 ( 5E-3) [560961 
2 - 2 I I (0,1',0) 1346.796 ( 5E-3) [56006] 

3 - 3 3 2 (0,1',0) 2691.757 ( 8E-3) [56006] 

3 - 3 3 4 (0,1',0) 2692.071 ( 6E-3) [56006] 

3 - 3 3 3 (0,1',0) 2693.250 ( 0.01) [56006J 
3 - 3 4 4 (0,1\0) 2693.395 ( 6E-3) [56006] 

3 - 3 2 2 (0,1',0) 2693.395 ( 6E-3) [56006] 

3 - 3 4 3 (0,1 ',0) 2694.582 ( 0.01) [56006] 

3 - 3 2 3 (0,1',0) 2694.954 ( 0.01) [56006] 

4 - 4 4 3 (0,1',0) 4486.762 ( 0.01) [56006] 

4 - 4 4 5 (0,1',0) 4487.000 ( 6E-3) [56006] 

4 - 4 4 4 (0,1',0) 4488.381 ( 0.02) [56006J 
4 - 4 5 5 (0,1',0) 4488.522 ( 0.02) [56006J 

4 - 4 3 3 (0,1',0) 4488.522 ( 0.02) [56006J 
5 - 5 5 5 (0,1 ',0) 6731.793 ( 0.01) [56006] 

5 - 5 6 6 (0,1',0) 6731.925 ( 0.01) [56006J 
5 - 5 4 4 (0,1',0) 6731.925 ( 0.01) [56006] 

16 - 16 (0,22,0) 8292.88 ( 0.10) [67006] 

3 - 3 (0,5',0) 8557.50 ( 0.10) [61001] 
4 - 4 (0,3',0) 9242.20 ( 0.10) [61001] 
6 - 6 (0,1',0) 9423.32 ( 0.02) [61001] 

17 - 17 (0,22,0) 10464.07 ( 0.10) [670061 

7 - 7 (0,1',0) 12562.32 ( 0.03) [61001] 
18 - 18 (0,22,0) 13019.97 ( 0.10) (67006) 

5 - 5 (0,3',0) 13861.45 ( 0.10) [61001] 
19 - 19 (0,22,0) 15995.82 ( 0.10) [67006] 

8 - 8 (0,1',0) 16148.55 ( 0.05) [61001] 
4 - 4 (0,5',0) 19224.60 ( 0.10) [61001] 
6 - 6 (0,3',0) 19402.20 ( 0.10) [61001] 

20 - 20 (0,22,0) 19426.18 ( 0.10) [67006] 

9 - 9 (0,1 ',0) 20181.40 ( 0.05) [61001] 
21 - 21 (0,22,0) 23343.70 ( 0.15) [67006J 
10 - 10 (0,1 ',0) 24660.31 ( 0.04) [67006] 

7 - 7 (0,3',0) 25863.35 ( 0.10) [61001] 
22 - 22 (0,22,0) 27778.92 ( 0.15) [67006) 

11-11 (0,1',0) 29584.66 ( 0.04) [67006] 

23 - 23 (0,22,0) 32759.76 ( 0.15) [67006] 
]2 - 12 (0,1',0) 34953.76 ( 0.05) [67006J 
24 - 24 (0,22,0) 38311.12 ( 0.15) [67006] 
]3 - 13 (0,1',0) 40766.90 ( 0.05) [67006J 
25 - 25 (0,22,0) 44454.32 ( 0.15) [67006] 
14 - 14 (0,1',0) 47023.20 ( 0.08) [67006] 
15 - 15 (0,1',0) 53721.78 ( 0.08) [67006] 

16 - 16 (0,1',0) 60861.63 ( 0.08) [67006] 

17 - 17 (0,1 ',0) 68441.92 (*0.04) [74001] 

18 - 18 (0,1',0) 76461.43 ( 0.10) [67006] 

19 - 19 (0,1',0) 84919.]6 (*0.07) [74001] 

I 1 - 0 (0,0°,1) 88027.20 ( 0.20) [71021] 
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TABLE 10.2. The microwave spectrum of HCN-Continued 

Isotopic species f-J" F F, F" r. , (v"v;'v3) Frequency (Unc.) Reference 

(MHz) (MHz) 

H'2C"N 1 - 0 I 1 (0,0°,0) 88630.416 ( IE-3) [69021J 

1 - 0 2 I (0,0°,0) 88631.847 ( IE-3) [69021J 

I - 0 0 I (0,0°,0) 88633.936 ( lE-3) [690211 

1 - 0 1 1 (0,2°,0) 89086.53 ( 0.15) [710211 

1 - 0 2 1 (0,2°,0) 89087.92 ( 0.10) [71021] 

I - 0 0 1 (0,2°,0) 89090.13 ( 0.15) [71021J 

20 - 20 (0,1"0) 93813.85 ( 0.10) [67006J 

21 - 21 (0,1',0) 103144.25 (00.15) [74001] 

22 - 22 (0,1 ',0) 112909.10 (00.23) [74001] 

2 - 1 2 1 (0,1 11,0) 177237.45 ( 0.15) [71021J 

2 - 1 1 1 (0,111,0) 177238.96 ( 0.10) [71021J 

2 - I 3 2 (0,11.1,0) 177238.96 ( 0.10) [71021J 
2 - 1 1 0 (0,1 L1,O) 177240.65 ( 0.15) [71021] 

2 - 1 2 2 (0,0°,0) 177259.677 ( 2E-3) [69021] 

2 - 1 1 0 (0,0°,0) 177259.923 ( 2E-3) [69021] 

2 - 1 2 I (0,0°,0) 177261.110 ( 2E-3) [69021] 
2 - 1 3 2 (0,0°,0) 177261.223 ( 2E-3) [69021] 

2 - 1 1 2 (0,0°,0) 177262.012 (·2E-3) [74001] 

2 - 1 1 1 (0,0°,0) 177263.445 ( 2E-3) [69021] 

2 - 1 2 1 (0,1 m,O) 178135.25 ( 0.15) [71021] 

2 - 1 I 1 (O,l u"O) 178136.76 ( 0.10) [71021] 

2 - 1 3 2 (0,1 VI ,0) 178136.76 ( 0.10) [71021] 

2 - 1 1 0 (O.lu"O) 178138.37 ( 0.15) [71021] 

3 - 2 2 I (0,0°,0) 265886.18 ( 0.55) [56005] 

3 - 2 3 2 (0,0°,0) 265886.18 ( 0.55) [56005] 

3 - 2 4 3 (0,0",0) 265886.18 ( 0.55) [56005J 
HI3C14N 6 - 6 (0,1',0) 9018.87 ( 0.05) [61001] 

7 - 7 (0,1"0) 12023.25 ( 0.05) [61001] 

8 - 8 (0.1',0) 15455.64 ( 0.10) [61001] 

9 - 9 (0,1',0) 19315.70 ( 0.10) [61OO1J 

10 - 10 (0,1\0) 23602.60 ( 0.10) [61001J 
1 - 0 1 1 (0,0°,0) 86338.767 ( 0.03) [76025J 
1 - 0 2 I (0,0°,0) 86340.184 ( 0.03) [76025J 

1 - 0 0 1 (0,0",0) 86342.274 ( 0.03) [76025J 

2 - 1 2 2 (0,0°,0) 172676.573 ( 0.05) [76025] 

2 - 1 1 0 (0,0°,0) 172676.573 ( 0.05) [76025J 

2 - I 2 I (0,0°,0) 172677.959 ( 0.05) [76025J 

2 - 1 3 2 (0,0",0) 172677.959 ( 0.05) [76025] 

2 - 1 1 1 (0,0°,0) 172680.209 ( 0.05) [76025] 
3 - 2 (0,0°,0) 259011.58 (00.35) [74001] 

H13CISN 1 - 0 (0,0°,0) 83727.590 ( 0.03) [76025J 

2 - I (0,0°,0) 167453.285 ( 0.05) [76025J 
H'2C1SN 6 - 6 (0,1 1,0) 8897.20 ( 0.10) [61001] 

7 - 7 (0,]1,0) 11861.0 ( 0.1 ) [61001J 

8 - 8 (0,1',0) 15247.1 ( 0.2 ) [610011 

9 - 9 (0,1 1,0) 19055.4 ( 0.3 ) [61001J 
10-10 (0,1 1,0) 23284.1 ( 0.3 ) [61001J 

1 - 0 (0,0°,0) 86054.961 ( 0.03) [76025) 

2 - 1 (0,0°,0) 172107.956 ( 0.05) [76025J 

3 - 2 (0,0°,0) 258157.1 ( 0.2 ) [66014] 
D12CI~ 1 - 1 (0,1 1,0) 372.374 (01E_3) [74001J 

2 - 2 (0,1',0) 1117.070 (·3E-3) [74001] 

3 - 3 (0,1 1,0) 2233.9!H ('6E-3) [74001] 

4 - 4 (0,1',0) 3722.98 ( 0.02) [56007] 

5 - 5 (0,1 1,0) 5583.75 ( 0.02) [56007] 

3 - 3 (0,5',0) 7050.92 ( 0.10) (61001) 

4 - 4 (0,31,0) 7634.45 ( 0.10) [61001] 

6 - 6 (0,1 1,0) 7816.18 ( 0.02) [56007] 

15 - 15 (0.22,0) 8306.60 ( 0.10) [67006] 
24 - 24 (0,33,0) 9570.98 ( 0.20) [67006] 

7 - 7 (0,1"0) 10419.81 ( 0.03) [61001] 
16 - 16 (0,22,0) 10586.85 ( 0.10) [67006] 

5 - 5 (0,3',0) 11449.55 ( 0.10) [61001J 
4 - 4 (0,5',0) 11680.55 ( 0.10) (61001) 

25 - 25 (0,33,0) 12033.46 ( 0.20) [67006] 
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TABLE 10.2. The microwave spectrum of HCN-Continued 

Isotopic species },-j" F F , F" P" I (11,,11;'113) Frequency (Unc.) Reference 
(MHz) (MHz) 

O'2C'4N 17 - 17 (0,22,0) 13272.45 ( 0.10) [67006] 
8 - 8 (0,1',0) 13394.36 ( 0.03) [67006] 

26 - 26 (0,3',0) 14958.90 ( 0.20) [67006] 
6 - 6 (0,3',0) 16025.35 ( 0.10) [61001] 

18 - 18 (0,22,0) 16393.87 ( 0.10) [67006] 
9 - 9 (0,1',0) 16739.39 ( 0.03) [67006] 

27 - 27 (0,3',0) 18396.45 ( 0.20) [67006] 
19 - 19 (0,22,0) 19977.48 ( 0.10) [67006] 
10 - 10 (0,1',0) 20454.40 ( 0.05) [61001J 
7 - 7 (0,3',0) 21360.15 ( 0.10) [61001] 

28 - 28 (0,33,0) 22392.32 ( 0.20) [67006] 

20 - 20 (0,22,0) 24045.83 ( 0.10) [67006] 

11-11 (0,1',0) 24538.92 ( 0.05) [61001] 
29 - 29 (0,33,0) 26989.05 ( 0.20) [67006J 
8 - 8 (0,3',0) 27450.96 ( 0.20) [67006] 

21 - 21 (0,22,0) 28616.97 ( 0.15) [67006J 
12 - 12 (0,1',0) 28992.37 ( 0.04) [67006] 
30 - 30 (0,33,0) 32224.0.5 ( 0.20) [67006] 
22 - 22 (0,22,0) 33704.62 ( 0.15) [67006] 
13 - 13 (0,1',0) 33814.03 ( 0.05) [670061 
9 - 9 (0,.3',0) .34294.02 ( 0.20) [67006J 

31 - 31 (0,33,0) 38128.05 ( 0.20) [67006] 
14 - 14 (0,1',0) 39003.36 ( 0.05) [67006] 
23 - 23 (0,22,0) 39317.87 ( 0.15) [67006] 
10-10 (0,3',0) 41884.00 ( 0.20) [67006J 
15 - 15 (0,1 ',0) 44.559.55 ( 0.05) [67006] 

24 - 24 (0,22,0) 45462.56 ( 0.15) [67006J 
16 - 16 (0,1',0) .50481.79 ( 0.08) [67006] 
17 - 17 (0,1',0) 56769.32 ( 0.08) [67006] 

18 - J8 (O,J',O) 63421.28 ( 0.08) [67006] 

19 - 19 (0,1',0) 70436.84 ( 0.10) [67006] 

1 - 0 (0,0°,1) 72022.00 ( 0.20) [71021] 

1 - 0 1 I 2 1 (0,0°,0) 72413.484 ( lE-3) [69021] 

1 - 0 1 I 1 I (0,0°,0) 7241.3.484 ( lE-3) [69021] 

1 - 0 1 1 0 1 (0,00,0) 72413.484 ( lE-3) 169021] 

1 - 0 2 1 1 1 (0,00,0) 72413 . .514 ( lE-3) [69021] 

I - 0 2 I 2 I (0,0°,0) 72413 . .514 ( lE-3) [69021] 

1 - 0 0 1 1 1 (0,00.0) 72413 . .558 ( IE-3) [69021] 

1 - 0 1 2 0 J (0,00,0) 72414.90.5 ( lE-3) [69021] 

I - 0 1 2 1 1 (0,00,0) 72414.905 ( IE-3) [69021] 

I - 0 1 2 2 1 (0,00,0) 72414.905 ( lE-3) [69021] 

1 - 0 3 2 2 1 (0,00,0) 72414.927 ( lE-3) [69021) 

1 - 0 2 2 2 I (0,00,0) 72414.973 ( lE-3) [69021J 
1 - 0 2 2 1 1 (0,00,0) 72414.973 ( lE-3) [69021] 

1 - 0 1 0 0 1 (0,00,0) 72417.030 ( lE-3) [69021] 

1 - 0 1 0 1 1 (0,00,0) 72417.030 ( lE-3) [69021] 

1 - ° 1 0 2 1 (0,00,0) 72417.030 ( lE-3) [690211 

1 - 0 1 1 (0,2°,0) 72947.16 ( 0.10) [7l021J 

I - ° 2 1 (0,20,0) 72948.48 ( O.}O) [71021] 

1 - 0 0 1 (0,20,0) 72950 . .57 ( 0.10) [71021J 

20 - 20 (0,1',0) 77814.65 ( 0.10) [67006] 

21 - 21 (0,1',0) 855.54.169 ('0.09) [74001] 

22 - 22 (0,1',0) 93654.08 ( 0.10) [67006] 

2 - 1 2 2 (0,00,0) 144826 . .573 (*2E-3) [74001] 

2 - 1 2 1 1 0 (0,00,0) 144826.810 ( lE-3) [69021] 

2 - 1 1 1 1 0 (0,00,0) 144826.841 ( lE-3) [69021] 

2 - 1 2 1 (0,0°,0) 144828.000 ('2E-3) [74001] 

2 - 1 3 2 (0,00,0) 144828.109 ('2E-3) (74001) 

2 - 1 1 I (0,00,0) 144830.336 ('2E-3) [74001] 

2 - 1 2 1 (0,1 Ll,O) 144973.18 ( 0.15) [7l021] 

2 - 1 1 I (0,1 L1,0) 144974.64 ( 0.10) [71021] 

2 - 1 3 2 (0,11.1,0) 144974.64 ( 0.10) 171021] 

2 - I I 0 (0,1 Ll ,0) 144976.17 ( 0.10) [7l021] 

2 - 1 2 1 (0,1"',0) 145717.8.5 ( 0.15) [71021) 

2 - 1 1 I (O,l u"O) 14.5719.28 ( 0.10) [71021] 

J. Phy •. them. Ref. Data, Val. 7, No.4, 1978 
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TABLE 10.2. The microwave spectrum of HCN-Continued 

Isotopic species f-J" F 1-; F' r, (v"vi,v:J Frequency (Une.) Reference 

(MHz) (MHz) 

O12CI4N 2 - 1 3 2 (O,l uI ,O) 1457]9.28 ( 0.10) [71021] 

2 - 1 1 0 (O,l u"O) 145720.76 ( 0.10) [71021] 

2 - 1 2 2 (0,2°,0) 145889.98 ( 0.15) [71021] 

2 - 1 1 0 (0,2°,0) 145889.98 ( 0.15) [71021] 
2 - 1 2 1 (0,2°,0) 145891.42 ( 0.10) [71021J 
2 - 1 3 2 (0,2°,0) 145891.42 ( 0.10) [71021] 

3 - 2 (0,0°,0) 217238.40 ( 0.45) [56005] 
4 - 3 (0,0°,0) 289644.67 ( 0.60) [56005] 

OI3CI'N 6 - 6 (0,1 1,0) 7652.70 ( 0.05) [61001] 
7 - 7 (0,1',0) 10201.95 ( 0.05) [61001J 
8 - 8 (0,1',0) 13114.35 ( 0.10) [61001] 
9 - 9 (0,1 1,0) 16389.63 ( 0.10) [61001] 

10 - 10 (0,1',0) 20027.10 ( 0.10) [61001] 
ll-ll (0,1',0) 24026.60 ( 0.10) [6100lj 
1 - 0 1 1 (0,00,0) 71173.89 ( 0.10) [71021] 
1 - 0 2 1 (0,0°,0) 71175.22 ( 0.10) [71021] 
1 - 0 0 1 (0,00,0) 71177.36 ( 0.10) [71021] 
1 - 0 (0,2°,0) 71667.6 ( 0.4 ) [71021] 
2 - 1 2 2 (0,00,0) 142347.540 ( 0.03) [76025] 
2 - 1 1 0 (0,00,0) 142347.540 ( 0.03) [76025] 
2 - 1 2 1 (0,00,0) 142348.883 ( 0.03) [76025] 
2 - 1 3 2 (0,0°,0) 142348.883 ( 0.03) [76025] 
2 - 1 1 1 (0,00,0) ]42351.129 ( 0.03) [76025J 
3 - 2 (0,00,0) 2135]9.926 ( 0.05) [76025] 
4 - 3 (0,0°,0) 284687.32 ( 0.20) [76025] 

OI2C15N 6 - 6 (0,1',0) 7391.80 ( 0.10) [61001] 
7 - 7 (0,1',0) 9854.15 ( 0.10) [61001] 
8 - 8 (0,1',0) 12667.25 ( 0.10) [61001J 
9 - 9 (0,1',0) ]5830.90 ( 0.10) (61001) 

10-10 (0,] ',D) 19344.30 ( 0.10) [61001] 
11-11 (0,1',0) 23207.45 ( 0.20) (61001) 

1 - 0 (0,00,0) 70339.48 ( 0.10) [71021] 
I - 0 (0,2°,0) 70853.95 ( 0.30) [7102]] 

., 2 - 1 (0,00,0) 140677.446 ( 0.05) [76025) 
3 - 2 (0,0°,0) 211012.926 ( 0.07) (76025) 
4 - 3 (0,00,0) 281344.55 ( 0.08) [76025] 

n'3c15N 2 - 1 (0,00,0) 138123.515 ( 0.03) [76025J 
3 - 2 (0,0°,0) 207182.140 ( 0.06) [76025] 
4 - 3 (0,0°,0) 276237.239 ( 0.07) [76025] 

rl2c l 'N 2 - 1 (0,0°,0) 123814.96 ( 0.10) [75007] 
2 - 1 (0,1 Ll ,0) 124018.95 ( 0.10) (75007) 
2 - 1 (O,luI,O) 124622.14 ( 0.10) [75007] 
3 - 2 (0,00,0) 185719.73 ( 0.10) [75007] 
3 - 2 (O,Ili,O) 186025.70 ( 0.10) [75007) 
3 - 2 (0,1 u',O) 186930.45 (,0.10) [75007) 
4 - 3 (0,0°,0) 247621.36 ( 0.10) [75007] 
4 - 3 (0, I ll,O) 248029.20 ( 0.10) [75007) 
4 - 3 (O,l

u
"O) 249235.29 ( 0.10) [75007) 

5 - 4 (0,00,0) 309518.91 ( 0.10) [75007] 
5 - 4 (0,11.1,0) 310028.49 ( 0.10) [75007] 
5 - 4 (O,lu"O) 311535.75 ( 0.10) [75007] 
6 - 5 (0,0",0) 371411.07 ( 0.10) [75007] 
6 - 5 (O,Ili,O) 372022.34 ( 0.10) (75007) 
6 - 5 (O,luI,O) 373830.55 ( 0.10) [75007] 
7 - 6 (0,0°,0) 433297.01 ( 0.10) [75007] 
7 - 6 (O,I li ,0) 434009.72 ( 0.10) [75007] 
8 - 7 (0.0°,0) 495175.55 ( 0.10) [75007] 

T '3CI4N 2 - 1 (0,0°,0) 122362.83 ( 0.10) [75007] 
3 - 2 (0,00,0) 183541.66 ( 0.10) [75007] 
3 - 2 (O,ILl,O) 183801.12 ( 0.10) [75007] 
3 - 2 (O.lUI,O) 184699.31 ( 0.10) [75007] 
4 - 3 (0,00,0) 244717.36 ( 0.10) [75007] 
4 - 3 (O,Ili,O) 245063.09 ( 0.10) [75007) 
4 - 3 (O,lu"O) 246260.85 ( 0.10) [75007] 
5 - 4 (0,0°,0) 305889.14 ( 0.10) [75007] 

.I. PhYI. Chem. Ref. Data, Vol. 7, No.4, 1978 
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TABLE 10.2. The microwave spectrum of HCN-Continued 

Isotopic species f-J" F I ~ F" r, (v"v;v:J I Frequency (Unc.) Reference 

(MHz) (MHz) 

TI3C
14N 5 - 4 (0,1 Ll,O) 306321.09 ( 0.10) ]75007] 

5 - 4 (O,l u"O) 307817.88 ( 0.10) ]75007] 
6 - 5 (0,00,0) 367055.82 ( 0.10) [75007] 
6 - 5 (0,1 Li ,0) 367573.91 ( 0.10) [75007] 
6 - 5 , (0,1 ""0) 369369.70 ( 0.10) [75007] 
7 - 6 

! 
(0,0°,0) 428216.34 ( 0.10) [75007] 

7 - 6 (0,1 Ll,O) 428820.22 ( 0.10) (75007) 
7 - 6 (0,1"),0) 430914.75 ( 0.10) [750071 
8 - 7 (0,00,0) 489369.57 ( 0.10) [75007] 

T'2C)"N 2 - 1 (0,00,0) 120256.55 ( 0.10) [75007] 
2 - 1 (0,1 Ll ,0) 120459.89 ( 0.10) [75007) 
2 - 1 (0,1 U),O) 121030.54 ( 0.10) [75007] 
3 - 2 (0,00,0) 180382.20 ( 0.10) 175007] 
3 - 2 (0,1 Li,O) 180687.28 ( 0.10) [75007] 
3 - 2 (O,l U),O) 181543.14 ( 0.10) [75007] 
4 - 3 (0,0",0) 240505.19 ( 0.10) [75007J 
4 - 3 (0,1 L1,O) 240911.68 ( 0.10) [7.5007] 
4 - 3 {O'} U) ,0) 242052.66 ( 0.10) ]75007] 

5 - 4 (0,0",0) 300624.06 ( 0.10) [75007] 
5 - 4 (O,ILI,O) 301131.94 ( 0.10) [75007] 
5 - 4 (0,1 U),O) 302557.99 ( 0.10) [75007J 
6 - 5 (0,0°,0) 360737.94 ( 0.10) [75007] 
6 - 5 (0,1 L"O) 361347.36 ( 0.10) (75007) 
6 - 5 (0,1 U),O) 363057.83 ( 0.10) [75007] 
7 - 6 (0,0°,0) 420845.91 ( 0.10) [75007J 
8 - 7 (0,00,0) 480947.01 ( 0.10) [7.5007J 

·c'alculated transition frequency. 

Table II. Molecular parameters for H:-JC. 

Isotopic Vib. State B v(MHz) Dv(MHZ) Reference 
Species ~ 

VI v 2 v3 

H14 N12 C 0 0° 0 45 33\.999(40) 0.1012(50) [ 76025J 

00 45 032.70(6) O. lOa [76012 J 

00 1 44 996.81 (4) 0, 10 3 [76012J 

a 0° 2 44 660.90 (4) O. 10 3 [ 76012 J 

}!14 N13C 00 a 43 545.616(40) 0.0955 (SO) [76011J 

H1S~12C 0 0° a 44 433.052(40) 0.0973(50) [76025J 

D14 N
12C 0 00 0 38 153.004(40) 0.0700(50) [ 76011 J 

[)14 N13C 0 0° 0 36 684.003(25) 0.0628(20) [76025] 

IJ1SCJ12 C 00 0 37 643.521(30) 0.0675(20) [76025J 

H1S N13 C 00 
() 42 629.642(40) 0.0902(50) [76025J 

0 15 :-;1\ 00 0 36 155.521(25) 0.0619(20) [76025J 

Electric dipole moment [76009J: 

a Assumed value. 

Additional References: [760021, [76004J and [76010J. 

J. Phys. Chem. Ref. Data, Vol. 7, No.4, 1978 
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TABLE 11.1. The microwave spectrum of HNC 

Isotopic species f-J" F' F', J.~ F" I (Vl'V;V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

H14N12C 1 - 0 (0,0°,2) 89321.397 ( 0.04) [76012J 
1 - 0 (0,00,1) 89993.222 ( 0.04) [76012J 
1 - 0 (1,00,0) 90064.991 ( 0.08) [76012] 
1 - 0 (0,00,0) 90663.602 ( 0.05) [760111 
2 - 1 (0,0°,0) 181324.758 ( 0.10) [76011] 

H14NI3C 1 - 0 (0,0°,0) 87090.851 ( 0.05) [76011J 
2 - 1 (0,0°,0) 174179.411 ( 0.10) [76011J 

HlSN1·C 1 - 0 (0,0°,0) 88865.692 ( 0.03) [76012] 
2 - I (0,0°,0) 177729.094 ( 0.05) [760251 

D14N12C 1 - ° (0,0°,0) 76305.727 ( 0.05) [76011] 
2 - 1 (0,00,0) 152609.774 ( 0.10) [760111 

o 14N 13C 2 - 1 (0,0°,0) 146734.002 ( 0.08) [76025] 
3 - 2 (0,0°,0) 220097.238 ( 0.12) [76025] 

O15NI2C 2 - 1 (0,0°,0) 150571.926 ( 0.09) [76025] 
3 - 2 (0,0°,0) 225853.841 ( 0.12) [76025] 

H15N13C 1 - 0 (0,0°,0) 85258.923 ( 0.08) [760251 
2 - 1 (0,00,0) 170515.680 ( 0.11) [76025] 

OI5N\3C 2 - 1 (0,0°,0) 144620.101 ( 0.08) [76025] 
3 - 2 (0,0°,0) 216926.436 ( 0.10) [76025] 

Table 12. Molecular parameters for H(O. 

Parameter H12
C

16
0 D12(16 0 Reference Value (MHz) Value (MHz) 

._.------.--

S+C 86 718.4 (Z) [ 72025) 73 533.9(2) [ 72025J 

B-C 2 836.38 (45) [ 74022] 3 290.7(20) [73047] 

B 44 777.4(5) [74022] 38 412.3(10) [73047] 

C 41 941.0(5) [74022] 35 121.6(10) [73047] 

-( 
yy xx 224.62(65) [74022J 179.4(4) [73047] 

E +( 
yy xx -190.4(4) [72035] - 168.4 (4) [72025] 

I c z z : 8. 12 (48) 10
3 

[74022J 6.45(70)x10 3 
[73047] 

£ 17.1 (7 ) [74022J 5.45 (3) [73047] yy 

E -207.5(7) [74022] -173.9(3) [73047] xx 

a F 372.2(4) [72022J 58.7 (2) [72025] 

Tbb-Tcc 3.0 ( 1 5) [73047] 

Tbb+Tcc -1.4(4) [72025J 

5.06(13) [74022J 

D 0.049(19) [74022J 

I 

J. Phy&. Chern. Ref. Data, Vol. 1, No.4, 1918 
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TABLE 12.1. The microwave spectrum of HCO 

N'(K~,K'.J - N'(K~,K"J J' F r F' I(Vl'V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

1( I, 0) - I( 1, 1) 112 1 112 1 (0,0.,0.) 2733.41 ( 0.0.5) [74022] 
1( I, G) - 1( 1, 1) 3/2 ] 3/2 1 (0.,0.,0.) 2888.78 ( 0.05) [74022] 
l( I, G) - I( 1, 1) 3/2 2 3/2 2 (0.,0.,0.) 2891.78 ( 0..0.5) [74022] 
2( I, 1) - 2( 1, 2) 3/2 2 3/2 2 (0.,0.,0.) 8340..7 ( 0..5 ) [740.22] 
2( I, 1) - 2( 1, 2) 3/2 1 3/2 1 (0.,0.,0.) 8347.7 ( 0..3 ) [74022] 
2( I, 1) - 2( I, 2) 5/2 2 5/2 2 (0.,0.,0.) 8620..6 ( 0..3 ) [74022] 
2( I, 1) - 2( I, 2) 5/2 3 5/2 3 (0.,0.,0.) 8624.7 ( 0.3 ) [74022] 
3( 1, 2) - 3( 1, 3) 5/2 3 5/2 3 (0,0.,0.) 16798.9 ( 0..8 ) [74022] 
3( I, 2) - 3( I, 3) 5/2 2 5/2 2 (0,0.,0.) 1680.4.2 ( 0..8 ) [740.22] 
3( 1, 2) - 3( I, 3) 7/2 3 7/2 3 (0.,0.,0.) 17190..4 ( 0..9 ) [740.22] 
3( 1, 2) - 3( I, 3) 712 4 7/2 4 (0.,0.,0.) 17196.4 ( 0..9 ) [74022] 
I( 0., 1) - O( 0., D) 3/2 2 112 1 (0.,0.,0.) 86670..55 ( 0.20) [72025] 
I( 0, I) - O( 0, 0) 3/2 1 112 0. (0.,0.,0.) 86707.87 ( 0.20) [720.25] 
I( 0, 1) - 0.( 0, 0) 112 1 112 1 (0,0,0) 86777.58 ( 0.20) [720.25] 
2( 1, 1) - 2( I, 2) 3/2 5/2 3/2 5/2 (0,0.,0.) 9736.67 ( 0.51) [73D47J 
2( 1, 1) - 2( I, 2) 3/2 3/2 3/2 3/2 (0,0.,0.) 9737.92 ( 0..23) [730.47J 
2( 1, 1) - 2( 1, 2) 3/2 112 3/2 112 (0.,0,0) 9739.16 ( 0..32) [730.47] 
2( I, 1) - 2( 1, 2) 5/2 3/2 5/2 3/2 (0,0,0.) 9961.0.2 ( 0.31) [730.47] 
2( I, 1) - 2( 1, 2) 5/2 5/2 5/2 5/2 (0..0.,0) 9961.69 ( 0..44) [73047] 
2( 1, 1) - 2( 1, 2) 5/2 712 5/2 7/2 (0.,0,0.) 9961.85 ( 0.57) [73047] 
I( 0, 1) - 0( 0, D) 3/2 3/2 112 3/2 (0,0.,0) 73429.57 ( 0.20) [72025] 
I( 0, 1) - 0.( 0, 0) 3/2 5/2 1/2 3/2 (0,0,0) 73491.66 ( 0.10) [72025] 
I( 0, 1) - O( 0, D) 3/2 112 112 112 (0.,0,0) 73498.24 ( 0.10.) [720.25] 
1( 0, 1) - O( D. D) 3/2 3/2 112 1/2 (0,0.,0.) 73518.05 ( 0.10) [72025] 
1( 0., 1) - 0.( 0, D) lI2 3/2 112 3/2 (D,O,D) 73592.71 ( 0.20.) [72025] 
I( 0., 1) - 0.( 0, D) 112 ]/2 1/2 3/2 (0.,0.,0.) 73610.92 ( 0..20.) [720.25] 
I( 0., 1) - 0.( 0, D) 112 3/2 lI2 112 (0.,0,0) 73680..43 ( 0.30.) [72025] 

Table 13. Rotational constants for HCO+. 

Isotopic 
Species 

H12 C160+ 44 

H13 C160 + 43 

H12C 180+ 42 

D12C160+ 36 

D13 C160 + 35 

D12C180+ 34 

BO - 2DO 
(MHz) 

594.262 (10) 

377.165(25) 

581.079(25) 

019.677(20) 

366.607(20) 

413.697(20) 

Reference 

[76013J 

[76006J 

[76006J 

[76013J 

[76013J 

[ 76013J 

Additional references: [75002J, [75003J, 

[76002J, [76003J, 

TABLE: 13.1. The microwave spectrum of HCO+ 

J'-J" F F, F" r; (v"v:'v3) Frequency 
(MHz) 

1 - 0. (0.,0°,0) 89188.523 
1 - 0 (0.,0.°,0) 86754.330 
I - 0 (0.,0.°,0.) 85162.157 
1 - 0 (0.,0°,0) 720.39.354 
1 - 0. (0,0.°,0) 70733.214 
1 - 0 (0.,00 ,0.) 68827.393 

(Uoc.) Reference 
(MHz) 

( 0.02) [76013] 
( 0..0.5) [76006] 
( 0.0.5) [76006J 
( 0.04) [76013J 
( 0..0.4) [76013] 
( 0.0.4) [76013] 
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Table 14. Molecular parameters for Hep. 

Rotational Constants a Zeeman constantsb Starkc 

Isotopic Vib. State X QII 
Bv (MHz) Dv (MHz) qv (MHz) g~ (~N) 

~ 
~ CD) i (erg/G 2 .mole) (esu.cm2) Species VI Vz V3 

-~----

H12 C31p 0 0° 0 19 976.005(9) 0.02123(10) 0 -0.0430(10) 8.4[9)x10- 6 4.4(12)xlO- 26 0.390(5) 

H13C31p 0 00 0 19 139.29 a.028 d a . , .. ... . .... . .. . 
D12C31 p 0 00 0 16 984.375(12) 0.01449(21) 0 ... . ... . . . .. 0.397(5) 

0 11 0 17 017.227 (48) 0.0152(12) 44.86(7) . , .. . ... '" . '" . 
D13 C31 p a 00 0 16 427.53 O.OlGd 0 ... . . .. . . , .. .... 

a Data for the 12C isotopic specics is taken from Johns et al. [71020] and for the 13C isotopic species from Tyler [64002J. 

b Reference [73010]. 

c Reference [64002J. 

d Assumed value. 

TABLE 14.1. The microwave spectrum of HCP 

Isotopic species f-f' F F; F" r: (vl,v;'v.,) Frequency (Unc.) Reference 
(MHz) (MHz) 

H12CS l p 1 - 0 (0,0°,0) 39951.98 ( 0.05) [64002J 
2 - 1 (0,0°,0) 79903.31 ( 0.05) [71020] 
3 - 2 (0,0°,0) 119853.67 ( 0.05) {7l020J 
4 - 3 (0,0°,0) 159802.56 ( 0.07) [71020] 

5 - 4 (0,0°,0) 199749.42 ( 0.10) [71020] 

6 - 5 (0,0°,0) 239693.82 ( 0.15) [71020] 

7 - 6 (0,0°,0) 279634.66 ( 0.30) [71020J 
8 - 7 (0,0°,0) 319573.03 ( 0.50) [71020] 

9 - 8 (0,0°,0) 359506.14 ( 0.50) [71020] 
H13CS l p 1 - 0 (0,00,0) 38278.46 ( 0.10)· [64002] 
D12CSlp 1 - 0 (0,0°,0) 33968.73 ( 0.05) [64002] 

2 - I (0,0°,0) 67937.07 ( 0.05) [640021 
3 - 2 (0,0°,0) 101904.66 ' ( 0.05) [71020] 

3 - 2 (0,1 LI,O) 101967.08 ( 0.20) [71020] 

3 - 2 (0,1 m,O) 102236.32 ( 0.20) [71020] 

4 - 3 (0,0°,0) 135871.21 ( 0.10) [71020] 

5 - 4 (0,0°,0) 169836.50 ( 0.15) [71020] 

5 - 4 (O,IL1,O) 169940.49 ( 0.40) [71020] 

5 - 4 (O,IuI,O) 170388.96 ( 0.40) [71020J 
6 - 5 (0,0°,0) 203799.94 ( 0.20) [71020] 
7 - 6 (0,0°,0) 237761.20 ( 0.25) [71020] 

8 - 7 (0,0°,0) 271720.66 ( 0.40) [71020] 

9 - 8 (0,0°,0) 305676.46 ( 0.50) [71020] 
Dl3CS I p I - 0 (0,0°,0) 32855.00 ( 0.10) [64002] 

.I. ,tty .. Chem. Ref. Datu, Yol. 7, No.4, 1918 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1491 

Table IS. Molecular parameters for lCN [72026J. 

-

I Isotopic Vib. State B (MHz) 
I 

D (kHz) qv (~lHz) eqzzQ (Il ~ eq z z Q (I) Zeeman parameters for 
Z v v 

112C 14 N (O,OO,O)b Species vI v v3 (MHz) (~nh) , 
2 , 

127\ IZ C14 N 

I 
0 00 ° 3 225.542(l) 0.589(5) - 2 420. S(l) g" 

: -O.0325(2)W
N 

0 11 0 3 235.039(1) 0.600(4) Z . 659 ( I) -z 411.5(1) -21.1(2) Xl. - X I~ = 16.4(S)xlO- 6 erg/G Z ·mole 

0 2° 0 3 242.006(1) 0.611 a - 2 404.8(4) gl (1-0 ) = 1.1175 (2OhN 

0 22 0 3 244.516(1) 0.611" -2 402.6(5) Qll = -7.33(1IO)xl0- 26 esu·cm 2 

0 3 1 0 3 249.548 (2) 0.6ZZ a 2.551(2) - 2 395 (2) - 37 (3) 

0 3 3 0 3 253.986(2) 0.622 a 2 395.0(4) 

0 00 I 3 216.177(1) 0.611(7) - Z 426.9(2) 

0 0 0 2 
I 

3 206.992 (2) 0.633· - 2 429 (2) 

0 I I 1 3 227.380(1) I 0.605 3 2.938 (3) - 2 413(2) - 21 (3) 

127 J 13 C14
N ° 

00 0 3 177.043(1) 0.S75 B - 2 420(1) 

127jI2 CJ5 N 0 0° 0 3 08Z.668(1) I 0.533 a - 2 419.6(1) 

a 11 0 3 091.852(1) 0.543 8 2.449(1) - 2 410.7(1) -21.7(2) 

0 2° 0 

I 
3 098.653(1) 0.553 a - 2 402.9(2)" 

0 22 0 3 10J.016(2} 0.553 3 - 2 401.4 (4) 

I a 3 1 0 3 105.988(2) 0.563 a 2.351(2) - Z 402(2) - 4 0 (3) 

I 0 3 3 
° 3 110.171(2) 0.563 3 - 2 391. 7(4) 

0 0 0 1 3 073.958(1) 0.553
B - 2 426.3(3) 

I 0 0 0 2 3 065.402(2) 0.573 8 -2 432(3) 

0 II 1 I 3 084.746(2) 0.550 3 2.699(3) - 2 418 (l) -19 (2) 

127 r 13c1S N I 0 00 0 I 3 039.327(1) O. 5 Z OB - Z 419(2) 

a Assumed value held constant. 

b Reference [72011J. 

Additional references: [47002J, [48003]. [48004J, [48005]. [48006J, [50005]. [63005J, [73031]. 

Note that this table uses a different vibrational numbering from that used in the primary references as explained in the 

Introduction. 

J. Phys. Chem. lief. Data, Vol. 7, No.4, 1978 
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TABLE 15.1. The microwave spectrum of leN 

Isotopic species f-J" F I. F, F' r; (V
"

V{,V3) Frequency (Unc.) Reference 

(MHz) (MHz) 

127,12ct"N 1 - 0 5/2 5/2 (0,0",1) 6051.36 ( 0.50) [57004] 

1 - 0 5/2 5/2 (0,0",0) 6070.66 ( 0.50) [57004] 

1 - 0 5/2 5/2 (0,0",0) 6071.61 ( 0.50) [57004J 

1 - 0 5/2 5/2 (0,2°,0) 6106.71 ( 0.50) 157004] 

1 - 0 7/2 5/2 (0,0°,1) 6559.63 ( 0.50) [57004] 

1 - 0 712 5/2 (0,0°,0) 6577.06 ( 0.50) [57004] 

1 - 0 7/2 5/2 (0,0",0) 6577.95 ( 0.50) [57004J 

1 - 0 7/2 5/2 (0,2",0) 6610.24 ( 0.50) [57004] 

1 - 0 3/2 5/2 (0,0°,1) 6782.16 ( 0.50) [57004] 

1 - 0 3/2 5/2 (0,0",0) 6799.79 ( 0.50) [57004J 

1 - 0 3/2 512 (0,2°,0) 6830.47 ( 0.50) [57004] 

2 - 1 5/2 3/2 (0,0°,0) 12400.35 ( 0.50) [57004J 
2 - 1 5/2 3/2 (0,0°,0) 12401.33 ( 0.50) [57004] 

2 - 1 712 7/2 (0,0°,1) 12451.36 ( 0.50) 157004] 
2 - 1 7/2 712 (0,0°,0) 12489.27 ( 0.50) [57004] 
2 - 1 7/2 712 (0,0°,0) 12489.88 ( 0.50) [57004J 

2 - 1 7/2 712 (0,2°,0) 12558.38 ( 0.50) [57004] 

2 - 1 5/2 7/2 (0,0°,0) 12622.19 ( 0.50) [570041 
2 - 1 3/2 3/2 (0,0°,1) 12699.69 ( 0.50) [57oo4J 
2 - 1 • 3/2 3/2 (0,0°,0) 12737.22 ( 0.50) [57004] 

2 - 1 9/2 7/2 (0,0°,0) 12956.38 ( 0.50) [57004J 

2 - 1 7/2 5/2 (0,0·,1) 12959.17 ( 0.50) [57004J 

2 - 1 7/2 5/2 (0,0",0) . 12994.98 ( 0.50) [57004] 
2 - 1 712 5/2 (0,0°,0) 12996.50 ( 0.50) [57004] 

2 - 1 712 5/2 (0,0°,0) 12996.93 ( 0.50) [57004] 

2 - 1 112 3/2 (0,0°,1) 13011.34 ( 0.50) [57004] 
2 - 1 9/2 7/2 (0,2°,0) 13021.92 ( 0.50) [57004J 

2 - 1 1/2 3/2 (0,0°,0) 13048.33 ( 0.50) [57004J 
2 - 1 5/2 5/2 (0,0°.0) 13129.36 ( 0.50) [57004] 

2 - 1 5/2 5/2 (0,00,0) 13129.68 ( 0.50) [570041 
2 - 1 5/2 5/2 (0,2°,0) 13193.32 ( 0.50) 157004J 
2 - 1 3/2 5/2 (0,0°,1) 13429.80 ( 0.50) [570041 
2 - 1 3/2 5/2 (0,0°,0) 13465.77 ( 0.50) [57004J 
2 - 1 3/2 5/2 (0,2°,0) 13527.88 ( 0.50) [57004J 
4 - 3 9/2 1112 9/2 1112 (0,00.0) 25393.517 ( 0.05) [55000J 
4 - 3 13/2 1112 13/2 1112 (0,00,0) 25393.517 ( 0.05) [55000J 
4 - 3 11/2 !l/2 11/2 11/2 (0,00,0) 25393.776 ( 0.05) [55000J 
4 - 3 13/2 1112 13/2 1112 (O,lll,O) 25542.856 ( 0.05) [55000J 

4 - 3 9/2 11/2 9/2 11/2 (O,l l' ,O) 25542.856 ( 0.05) [55000J 
4 - 3 11/2 ll/2 B/2 11/2 (0,1 L1,0) 25542.856 ( 0.05) [55000] 
4 - 3 lIl2 1l/2 11/2 11/2 (O.l UI ,O) 25567.571 ( 0.05) [55000J 
4 - 3 13/2 Il/2 13/2 1112 (0,1 VI,O) 25567.571 ( 0.05) [55000] 
4 - 3 9/2 11/2 9/2 11/2 (O,l

u
"O) 25567.571 ( 0.05) [55000] 

4 - 3 512 312 (0,00,0) 25711.50 ( 0.10) [48002] 
4 - 3 7/2 5/2 (0,00,0) 25728.77 ( 0.10) [48002J 
4 - 3 13/2 1112 (0,00,1) 25748.18. ( 0.10) [48002] 
4 - 3 3/2 112 (0,00,0) 25752.65 ( 0.10) [48002] 
4 - 3 11/2 9/2 (0,00,1) 25763.23 ( 0.10) [48002] 
4 - 3 9/2 7/2 (0,0°,0) 25783.50 ( 0.10) [48002] 

4 - 3 9/2 9/2 (0,00,0) 25789.85 ( 0.10) [48002J 
4 - 3 7/2 5/2 (O,lll,O) 25802.92 ( O.LO) [48002J 
4 - 3 5/2 3/2 (O,ILl,O) 25815.34 ( 0.10) [480021 
4 - 3 13/2 1112 (0,00,0) 25823.08 ( 0.10) [48002J 
4 - 3 9/2 7/2 (O,lLI,O) 25829.31 ( 0.10) [48002J 
4 - 3 1112 9/2 (0,00,0) 25837.64 ( 0.10) [480021 
4 - 3 9/2 7/2 (O,IUI,O) 25850.78 ( 0.10) [48002] 
4 - 3 11/2 9/2 (O,IlI,O) 25872.24 ( 0.10) [48002J 
4 - 3 ll/2 9/2 (O,lVI,O) 25893.73 ( 0.10) [48002] 
4 - 3 13/2 1112 (O,ILi ,O) 25906.28 ( 0.10) [48002] 
4 - 3 1312 II 12 (0, 1 u"O) 25927.66 ( 0.10) [48002] 
4 - 3 712 7/2 (0.0°,0) 25954.36 ( 0.10) [48002] 
4 - 3 3/2 3/2 (0,0",0) 25969.58 ( 0.10) [48002] 
4 - 3 13/2 1112 (0,2°,0) 25979.72 ( 0.10) [55002] 
4 - 3 5/2 5/2 (0,0°,0) 25991.92 ( 0.10) [48002] 
4 - 3 13/2 1112 (0,22,0) 26046.32 ( 0.10) [48002] 

J. PhVI. Chern. Ref. Data, Vol. 1, No.4, 1918 
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TABLE 15.1. The microwave spectrum of leN-Continued 

Isotopic species f-J" F ~ F" F7 (v"v;v,.) ~ Frequency (Une.) Reference 

(MHz) (MHz) 

'27I 12C14N 4 - 3 5/2 7/2 (0,1 LI,O) 26196.540 ( 0.02) (55000) 

4 - 3 7/2 9/2 (O,ILl,O) 26196.931 ( 0.02) (55000) 

4 - 3 5/2 7/2 (O,ILl,O) 26197.588 ( 0.02) [55000J 

4 - 3 5/2 7/2 (O,lu"O) 26216.380 ( 0.02) [55000J 

4 - 3 7/2 9/2 (O,l u"O) 26216.771 ( 0.02) [55000J 

4 - 3 5/2 712 (0,1 U! ,0) 26217.428 ( 0.02) [55000] 

4 - 3 5/2 3/2 7/2 5/2 (O,ILl,O) 26247.900 ( 0.02) [55000J 

4 - 3 5/2 3/2 5/2 5/2 (0,1 LI,O) 26247.900 ( 0.02) [55000J 

4 - 3 3/2 3/2 5/2 5/2 (0,1 LI,O) 26248.238 ( 0.02) [55000] 

4 - 3 3/2 3/2 3/2 5/2 (0,1 Ll ,0) 26248.238 ( 0.02) [55000] 

4 - 3 1/2 3/2 3/2 5/2 (0,1 L! ,0) 26248.300 ( 0.02) [55000] 

4 - 3 3/2 3/2 5/2 5/2 (0,00,0) 26248.971 ( 0.02) [55000] 

4 - 3 5/2 3/2 7/2 5/2 (0,1 UJ ,0) 26265.210 ( 0.02) [55000J 

4 - 3 5/2 3/2 5/2 5/2 (0,1'11,0) 26265.210 ( 0.02) [55000] 

4 - 3 3/2 3/2 3/2 5/2 (0,1 u',O) 26265.548 ( 0.02) [55000) 

4 - 3 3/2 3/2 5/2 5/2 (O,lu"O) 26265.548 ( 0.02) [55000J 

4 - 3 lI2 3/2 312 5/2 (0,1 UJ,O) 26265.610 ( 0.02) [55000J 

5 - 4 11/2 13/2 (0,00,0) 31770.734 ( 0.10) [72026] 

5 - 4 13/2 1312 (0,00,0) 3]848.732 ( 0.10) [72026] 

5 - 4 13/2 13/2 (0,1 Ll ,0) 31982.970 ( 0.10) [72026] 

5 - 4 13/2 13/2 (0,1 u',O) 32013.035 ( 0.10) (72026) 

5 - 4 13/2 13/2 (0,2°,0) 32015.975 ( 0.10) [72026] 
I 5 - 4 7/2 5/2 (0,0°,2) 32017.500 ( 0.10) [72026] 

5 - 4 9/2 7/2 (0,0°,2) 32029.765 ( 0.10) [72026J 

5 - 4 5/2 3/2 (0,00,2) 32040.900 ( 0.10) [72026] 

5 - 4 1l/2 9/2 (0,00,2) 32062.690 ( O.lPJ [72026] 

5 - 4 15/2 1312 (0,0°,2) 32082.720 ( 0.10) [72026] 

5 - 4 13/2 1112 (0,0°,2) 32092.940 ( 0.10) [72026] 

5 - 4 11/2 1112 (0,0°,1) 32106.760 ( 0.10) [72026] 

5 - 4 712 5/2 (0,00,1) 32109.584 ( 0.10) [72026] 

5 - 4 5/2 3/2 (0,00,1) 32132.720 ( 0.10) [72026] 

5 - 4 11/2 9/2 (0,00,1) 32154.640 ( 0.10) [72026] 

5 - 4 15/2 13/2 (0,0°,1) 32174.500 ( 0.10) [72026] 

5 - 4 13/2 1112 (0,00,1) 32184.750 ( 0.10) [72026] 

5 - 4 11/2 11/2 (0,00,0) 32200.496 ( 0.10) [72026] 

5 - 4 7/2 5/2 (0,00,0) 32203.340 ( 0.10) [72026] 

5 - 4 9/2 7/2 (0,00,0) 32215.460 ( 0.10) [72026] 

5 - 4 9/2 712 (O,I Ll ,I) 32218.460 ( 0.10) [72026] 

5 - 4 7/2 5/2 (O,I LI ,l) 32220.330 ( 0.10) [720261 

5 - 4 5/2 3/2 (0,00,0) 32226.544 ( 0.10) [72026J 
5 - 4 11/2 912 (O,l Ll ,I) 32240.020 ( 0.10) [72026] 

5 - 4 11/2 9/2 (0,0°,0) 32248.354 ( 0.10) [72026] 

5 - 4 9/2 7/2 (0,1 u',l) 32248.380 ( 0.10) [72026] 

5 - 4 712 5/2 (0,I U1 ,1) 32249.960 ( 0.10) [72026] 

5 - 4 13/2 13/2 (0,22,0) 32251.300 ( 0.10) [72026] 

5 - 4 5/2 3/2 (0, I LI ,I) 32254.200 ( 0.10) [72026J 

5 - 4 15/2 13/2 (0,00,0) 32268.174 ( 0.10) [72026J 
5 - 4 11/2 9/2 (0,1"',1) 32269.649 ( 0.10) [72026] 

5 - 4- 1112 11/2 (0,1 L1,0) 32275.650 ( 0.10) [72026J 
5 - 4 13/2 1l/2 (0,00,0) 32278.330 ( 0.10) [72026] 

5 - 4 15/2 13/2 (O,ILI,I) 32281.8.38 ( 0.10) [72026] 

5 - 4 5/2 3/2 (O,lu',I) 32283.732 ( 0.10) [720261 

5 - 4- 9/2 9/2 (0,0°,1) 32292.700 ( 0.10) [72026] 

5 - 4- 9/2 7/2 (0,1 Ll ,0) 32296.570 ( 0.10) [72026] 

5 - 4 13/2 1112 (O,l u',1) 32297.700 ( 0.10) [72026J 
5 - 4- 7/2 5/2 (0,1 L1,O) 32298.280 ( 0.10) [72026J 

5 - 4 11/2 1112 (O,lu"O) 32302.730 ( 0.10) [720261 

5 - 4 15/2 13/2 (0,1 v',l) 32311.110 ( 0.10) [72026] 

5 - 4- 11/2 9/2 (0,1 LI,O) 32318.078 ( 0.10) [720261 

5 - 4 9/2 7/2 (0,1[;"0) 32323.530 ( 0.10) [72026J 

5 - 4- 7/2 5/2 (0,1 u',O) 32325.339 ( 0.10) [72026] 

5 - 4 5/2 3/2 (0,1 Ll,O) 32332.016 ( 0.10) [72026] 

5 - 4 9/2 1112 (0,00,0) 32338.070 I ( 0.10) [72026] 

5 - 4 11/2 912 (O,]UI,O) 32344.780 ( 0.10) [720261 

5 - 4 13/2 1112 (0,1 L1,O) 32346.620 ( 0.10) [720261 
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TABLE 15.1. The microwave spectrum of leN-Continued 

Isotopic species f-J" F F, F' r; (VI'V;v:J Frequency (Une.) Reference 

(MHz) (MHz) 

127112Cl4N 5 - 4 5/2 3/2 (O,lu"O) 32358.990 ( 0.10) [72026] 
5 - 4 15/2 13/2 (O,lL',O) 32359.780 ( 0.10) [72026] 
5 - 4 1112 11/2 (0,2°,0) 32365.380 ( 0.10) [72026] 
5 - 4 11/2 11/2 (0,22,0) 32366.386 ( 0.10) [72026] 
5 - 4 7/2 5/2 (0,2°.0) 32368.320 ( 0.10) [72026) 
5 - 4 13/2 B/2 (O.lUI,O) 32373.080 ( 0.10) [72026] 
5 - 4 9/2 712 (0,2",0) 32380.300 ( 0.10) [72026] 
5 - 4 9/2 9/2 (0,0",0) 32386.030 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,1 VI ,0) 32386.345 ( 0.10) [72026] 
5 - 4 11/2 9/2 (O,22.0) 32390.234 ( 0.10) [72026] 
5 - 4 9/2 11/2 (0.1 LI ,0) 32399.591 ( 0.10) [72026] 
5 - 4 9/2 712 (0,22,0) 32403.568 ( 0.10) [72026] 
5 - 4 11/2 9/2 (0,2°,0) 324l2.910 ( 0.10) [72026] 
5 - 4 13/2 1112 (0.22.0) 324l5.407 ( 0.10) [72026J 
5 - 4 11/2 9/2 (0,33,0) 32424.190 ( 0.10) [72026] 
5 - 4 9/2 11/2 (O,l u"O) 32425.480 ( 0.10) [720261 
5 - 4 9/2 712 (0.3u ,0) 32429.518 ( 0.10) [72026J 
5 - 4 7/2 5/2 (0,3L1 ,0) 32431.320 ( 0.10) [72026J 
5 - 4 15/2 1312 (0,2",0) 32432.655 ( 0.10) [72026J 
5 - 4 9/2 9/2 (O,l LI,O) 32441.980 ( 0.10) [72026J 
5 - 4 13/2 11/2 (0,2°,0) 32442.783 ( 0.10) [72026] 
5 - 4 7/2 5/2 (0,22,0) 32447.286 ( 0.10) [72026] 
5 - 4 13/2 1112 (0.3',0) 32447.286 ( 0.10) [72026J 
5 - 4 11/2 9/2 (0,3u ,0) 32451.084 ( 0.10) [72026] 
5 - 4 712 712 (0,0°,0) 32466.102 ( 0.10) [72026] 
5 - 4 912 9/2 (0,1 UI,O) 32467.530 ( 0.10) [72026J 
5 - 4 9/2 9/2 (0,22,0) 32471.987 ( 0.10) [72026] 
5 - 4 13/2 !l/2 (0,3 ll,0) 32479.546 ( 0.10) [72026J 
5 - 4 9/2 7/2 (0,3UI ,0) 32481.215 ( 0.10) [72026] 
5 - 4 5/2 5/2 (0,0",0) 32484.625 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,31.1,0) 32492.581 ( 0.10) [72026J 
5 - 4 9/2 7/2 (0,3\0) 32495.974 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,22,0) 32497.328 ( 0.10) [72026] 
5 - 4 11/2 9/2 (0,3 U1 ,0) 32502.074 ( 0.10) [72026] 
5 - 4 5/2 3/2 (0,22,0) 32512.510 ( 0.10) [72026] 
5 - 4 712 7/2 (0,1 Ll ,0) 32523.069 ( 0.10) [72026] 
5 - 4 13/2 1112 (0,3U1 ,0) 32530.100 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,3UI ,0) 32543.400 ( 0.10) [72026] 
5 - 4 7/2 7/2 (0,1 UI,O) 32547.750 ( 0.10) [72026] 
5 - 4 9/2 9/2 (0,2",0) 32549.670 ( 0.10) [72026] 
5 - 4 5/2 5/2 (0,1 Ll ,0) 32552.187 ( 0.10) [72026] 
5 - 4 712 712 (0,22,0) 32554.456 ( 0.10) [72026J 
5 - 4 5/2 5/2 (O,lUI,O) 32576.752 ( 0.10) (72026) 
5 - 4 5/2 5/2 (0,22,0) 32616.015 ( 0.10) [72026] 
5 - 4 7/2 712 (0,2°,0) 32629.437 ( 0.10) [72026] 
5 - 4 7/2 9/2 (0,0°,0) 32636.749 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,33,0) 32640.109 ( 0.10) [72026] 
5 - 4 7/2 9/2 (O,l l1 ,O) 32668.466 ( 0.10) (72026) 
5 - 4 7/2 9/2 (O,lu"O) 32691.625 ( 0.10) [72026] 
5 - 4 5/2 3/2 (0,33,0) 32728.701 ( 0.10) [72026] 
5 - 4 512 7/2 (0,0°,0) 32747.449 ( 0.10) [72026J 
5 - 4 5/2 7/2 (O,ILI,O) 32776.787 ( 0.10) [72026) 
5 - 4 5/2 7/2 (O,lUI,O) 32799.030 ( 0.]0) [72026] 
6 - 5 15/2 15/2 (0,0°,1) 38190.075 ( 0.10) [72026] 
6 - 5 15/2 15/2 (0,0°,0) 38303.568 ( 0.10) [72026] 
6 - 5 15/2 15/2 (0,1 LI,O) 38437.434 ( 0.10) [72026] 
6 - 5 9/2 712 (0,0°,2) 38450.090 ( 0.10) [72026] 
6 - 5 11/2 9/2 (0,0°,2) 38459.200 ( 0.10) [72026] 
6 - 5 15/2 15/2 (0,1 U\O) 38472.820 ( 0.10) [72026) 
6 - 5 13/2 1112 (0,0°,2) 38481.326 ( 0.10) [72026] 
6 - 5 17/2 15/2 (0,0°,2) 38492.897 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,0°,2) 38500.394 ( 0.10) [72026] 
6 - 5 13/2 13/2 (0,0°,1) 38513.520 ( 0.10) [72026] 
6 - 5 

I 

9/2 7/2 (0,0°,1) 38560.512 ( 0.10) [72026] 
6 - 5 11/2 9/2 (0,0°,1) 38569.400 ( 0.10) [72026] 
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TABLE 15.1. The microwave spectrum of ICN-Continued 

Isotopic species f-J" F F, F" r, (V"V;V3) Frequency (Unc.) 
I 

Reference 
(MHz) (MHz) 

127) 12C14N 6 - 5 712 5/2 (0,0°,1) 38575.200 ( 0.10) [72026] 
6 - 5 13/2 1112 (0,0",1) 38591.560 ( 0.10) [72026] 
6 - 5 17/2 15/2 (0,0",1) 38603.160 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,0",1) 38610.680 ( 0.10) [72026] 
6 - 5 13/2 13/2 (0,0°,0) 38626.068 ( 0.10) [72026] 
6 - 5 9/2 712 (0,0",0) 38672.900 ( 0.10) [72026] 
6 - 5 11/2 9/2 (0,0",0) 38681.886 ( 0.10) [72026) 
6 - 5 9/2 7/2 (O,IlI,I) 38682.900 ( 0.10) [72026] 
6 - 5 11/2 9/2 (O,I Ll ,l) 38684.304 ( 0.10) [72026] 
6 - 5 7/2 5/2 (0,0°,0) 38687.658 ( 0.10) [72026] 
6 - 5 13/2 1112 (O,lll ,1) 38701.035 ( 0.10) [72026] 
6 - 5 13/2 1112 (0,0",0) 38704.000 ( 0.10) (72026) 
6 - 5 7/2 5/2 (0,1 Ll,l) 38704.701 ( 0.10) [72026] 
6 - 5 11/2 11/2 (0,0°,1) 38707.392 ( 0.10) [72026] 
6 - 5 17/2 15/2 (0,0",0) 38715.562 ( 0.10) [72026] 
6 - 5 9/2 7/2 (0,1 VI,l) 38718.390 ( 0.10) [72026] 
6 - 5 U/2 9/2 (0,1 v',l) 38719.833 ( 0.10) (72026) 
6 - 5 15/2 13/2 (O,IlI,I) 38720.650 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,0°,0) 38723.030 ( 0.10) [72026] 
6 - 5 17/2 15/2 (O,I 11,I) 38726.073 ( 0.10) [72026] 
6 - 5 13/2 1112 (O,l'JI,I) 38736.252 ( 0.10) [72026] 
6 - 5 7/2 5/2 (0,1 u',l) 38740.074 ( 0.10) [72026] 
6 - 5 15/2 13/2 (O,l li t,l) 38755.713 ( 0.10) [72026] 
6 - 5 13/2 13/2 (0,1 u"O) 38756.380 ( 0.10) [72026] 
6 - 5 17/2 15/2 (0,1 VI,I) 38761.210 ( 0.10) (72026) 
6 - 5 9/2 7/2 (O,ILl,Oj 38776.539 ( 0.10) [72026] 
6 - 5 11/2 9/2 (0,1 LI,O) 38778.021 ( 0.10) [72026] 
6 - 5 13/2 1112 (0,1 Ll ,0) 38794.690 ( 0.10) [72026] 
6 - 5 7/2 5/2 (0,1 LI,O) 38798.223 ( 0.10) [72026] 
6 - 5 9/2 7/2 (O,I'J',O) 38808.753 ( 0.10) [72026] 
6 - 5 11/2 9/2 (O,lu"O) 3881O.ll8 ( 0.10) [72026] 
6 - 5 9/2 9/2 (0,0°,1) 38811.873 ( 0.10) [72026] 
6 - 5 1512 13/2 (0,1 L1,0) 38814.220 ( 0.10) [72026] 
6 - 5 11/2 11/2 (0,0°,0) 38819.612 ( 0.10) [72026] 
6 - 5 1712 15/2 (0,1 Ll ,0) 38819.657 ( 0.10) [72026] 
6 - 5 13/2 1312 (0,2°,0) 38824.080 ( 0.10) [72026] 
6 - 5 13/2 1112 (O,lUl,O) 38826.577 ( 0.10) [72026] 
6 - 5 7/2 5/2 (O,l UI ,O) 38830.232 ( 0.10) [72026] 
6 - 5 15/2 13/2 (O,l u·,O) 38845.998 ( 0.10) [72026J 
6 - 5 17/2 15/2 (O,l u"O) 38851.497 ( 0.10) [72026J 
6 - 5 712 7/2 (0,0°,1) 38857.268 ( 0.10) [72026] 
6 - 5 9/2 7/2 (0,2°,0) 38870.568 ( 0.10) [72026] 
6 - 5 11/2 9/2 (0,2°,0) 38879.538 ( 0.10) [72026] 
6 - 5 7/2 5/2 (0,2°,0) 38885.294 ( 0.10) [720261 
6 - 5 13/2 1112 (0,2",0) 38901.530 ( 0.10) [72026] 
6 - 5 11/2 11/2 (0,1 LI,O) 38901.944 ( 0.10) [72026] 
6 - 5 1112 9/2 (0,2',0) 38902.26,3 ( 0.10) [72026] 
6 - 5 13/2 11/2 (0,2',0) 38902.462 ( 0.10) [72026] 
6 - 5 17/2 15/2 (0,2°,0) 38913.010 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,2°,0) 38920.420 ( 0.10) [72026] 
6 - 5 912 7/2 (0,2',0) 38923.600 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,22,0) 38923.600 ( 0.10) [72026] 
6 - 5 9/2 9/2 (0,0°,0) 38923.630 ( 0.10) [72026) 
6 - 5 11/2 1112 (0,1 Ul,O) 389.32.823 ( 0.10) [72026] 
6 - 5 9/2 7/2 (0,3Ll ,0) 38935.960 ( 0.10) [72026] 
6 - 5 11/2 9/2 (0,31.1,0) 38937.560 ( 0.10) [72026] 
6 - 5 712 5/2 (0,31.1,0) 38957.500 ( 0.10) [72026] 
6 - 5 7/2 5/2 (0,22,0) 38965.776 ( 0.10) [72026] 
6 - 5 17/2 15/2 (0,22,0) 38967.464 ( 0.10) [72026] 
6 - 5 7/2 7/2 (0,0°,0) 38969.020 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,31.1,0) 38973.560 ( 0.10) [72026] 
6 - 5 1712 15/2 (0,3 L1 ,0) 38979.000 ( 0.10) [72026] 
6 - 5 13/2 1112 (0,33,0) 38979.400 ( 0.10) [72026] 
6 - 5 11/2 11/2 (0,22,0) 38983.920 ( 0.10) [72026] 

6 - 5 9/2 7/2 (0,3U' ,0) 38997.680 ( 0.10) [72026] 
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TABLE 15.1. The microwave spectrum of ICN-Continued 

Isotopic species f-J" F F., I F" F7 (V I,V:'V3) Frequency (Une.) Reference 

(MHz) (MHz) 

127, 12C14N 6 - 5 11/2 9/2 (0,3UI,0) 38999.136 ( 0.10) [72026J 

6 - 5 9/2 9/2 (O,ILI,O) 39002.960 ( 0.10) [72026] 

6 - 5 15/2 13/2 (0,33,0) 39004.520 ( 0.10) [72026] 

6 - 5 11/2 9/2 (0,33,0) 39006.200 ( 0.10) [72026] 

6 - 5 13/2 1112 (0,3UI ,0) 39015.440 ( 0.10) [72026J 
6 - 5 1112 11/2 (0,2°,0) 39016.240 ( 0.10) [72026] 
6 - 5 7/2 5/2 (0,3 U\0) 39019.120 ( 0.10) [72026] 

6 - 5 9/2 9/2 (O,IUI,O) 39032.880 ( 0.10) [72026J 
6 - 5 1712 15/2 (O,3u,,0) 39040.100 ( 0.10) [72026J 

6 - 5 712 7/2 (O,ILI,O) 39052.055 ( 0.10) [72026] 
6 - 5 9/2 11/2 (0,0°,0) 39061.221 ( 0.10) [72026] 

6 - 5 9/2 712 (0,33,0) 39065.895 ( 0.10) [72026J 
6 - 5 9/2 9/2 (0,22,0) 39074.480 ( 0.10) [72026J 
6 - 5 712 712 (O,l UI ,O) 39081.680 ( 0.10) [72026] 

6 - 5 17/2 J5/2 (0,33,0) .39110.7.30 ( 0.10) [72026J 
6 - 5 712 712 (0,22,0) 39134.580 ( 0.10) [72026] 
6 - 5 712 5/2 (0,33,0) 39142.359 ( 0.10) [72026] 

10- 9 17/2 15/2 (0,0°,1) 64310.803 ( 0.10) [72026J 
10- 9 19/2 17/2 (0,0°,1) 64314.581 ( 0.10) [72026J 
10 - 9 15/2 13/2 (0,0°,1) 64315.429 ( 0.10) [72026] 
10 - 9 2112 19/2 (0,0°,1) 64322.190 ( 0.10) [72026] 
10- 9 25/2 23/2 (0,0°,1) 64324.956 ( 0.10) [72026J 
10 - 9 23/2 2112 (0,0°,1) 64327.970 ( 0.10) [72026] 
10- 9 21/2 2112 (0,0°,0) 64.'182.522 ( 0.10) [720261 
10- 9 17/2 15/2 (0,0°,0) 64498.246 ( 0.10) [72026] 
10- 9 19/2 17/2 (0,0°,0) 64502.006 ( 0.10) [72026J 
10- 9 15/2 13/2 (0,0°,0) 64502.826 ( 0.10) [72026] 
10- 9 21/2 19/2 (0,0°,0) 64509.583 ( 0.10) [72026] 
10- 9 25/2 23/2 (0,0°,0) 64512.352 ( 0.10) [72026J 
10- 9 23/2 2112 (0,00,0) 64515.362 ( 0.10) [72026J 
10- 9 17/2 15/2 (0, 1 Ll,O) 64662.085 ( 0.10) [72026] 
10 - 9 19/2 1712 (0,1 L! ,0) 64664.356 ( 0.10) [72026] 
10- 9 15/2 13/2 (O,lll,O) 64668.420 ( 0.10) [72026] 
10- 9 2112 19/2 (O,ILI,O) 64671.271 ( 0.10) [72026] 
10- 9 25/2 23/2 (O,lLl,O) 64677.120 ( 0.10) [72026J 
10 - 9 23/2 2J/2 (O,Ill,O) 64677.624 ( 0.10) [72026J 
10- 9 17/2 15/2 (O,lUI,O) 64715.284 ( 0.10) [72026] 
10- 9 19/2 17/2 (0,1 01 ,0) 64717.564 ( 0.10) [72026J 
10- 9 15/2 13/2 (O,lUI,O) 64721.627 ( 0.10) [72026] 
10- 9 21/2 19/2 (O,IUI,O) 64724.387 ( 0.10) 172026] 
10 - 9 25/2 23/2 (0,1 UJ ,0) 64730.282 ( 0.10) [72026] 
10- 9 23/2 21/2 (O,lu"O) 64730.756 ( 0.10) [72026] 
10- 9 17/2 15/2 (0,2°,0) 64827.546 ( 0.10) [72026] 
10- 9 19/2 1712 (0,2°,0) 64831.293 ( 0.10) [72026] 
10- 9 15/2 13/2 (0,2°,0) 64832.095 ( 0.10) [72026j 
10- 9 2112 19/2 (0,2°,0) 64838.854 ( 0.10) [72026] 
10- 9 25/2 23/2 (0,2°,0) 64841.579 ( 0.10) [72026J 
10 - 9 23/2 2112 (0,2°,0) 64844.550 ( 0.10) [72026] 
10 - 9 19/2 17/2 (0,22,0) 64877.606 ( 0.10) [72026] 
10 - 9 17/2 15/2 (0,22,0) 64879.608 ( 0.10) [72026] 
10- 9 2112 19/2 (0,22,0) 64882.385 ( 0.10) [72026] 
10 - 9 23/2 21/2 (0,22,0) 64890.447 ( 0.10) [72026] 
10 - 9 15/2 13/2 (0,22,0) 64891.233 ( 0.10) [72026] 
10- 9 25/2 2312 (0,22,0) 64897.533 ( 0.10) [72026J 
11-10 19/2 1712 (0,0°,0) 70950.507 ( 0.10) [720261 
11-10 2112 19/2 (0,0°,0) 70953.604 ( 0.10) [72026] 
II - 10 17/2 15/2 (0,0°,0) 70954.155 ( 0.10) [720261 
11-10 23/2 2112 (0,0°,0) 70959.870 ( 0.10) [72026] 
11 - 10 27/2 25/2 (0,0°,0) 70962.031 ( 0.10) [72026] 
11 - 10 25/2 23/2 (0,0°,0) 70964.570 ( 0.10) [72026] 
12 - 11 2112 19/2 (0,0°,1) 77177.150 ( 0.10) [72026J 
12 - 11 25/2 23/2 (0,00,1) 77185.077 ( 0.10) [72026] 
12 - 11 29/2 27/2 (0,0°,1) 77186.803 ( 0.10) [72026] 
12 - 11 27/2 25/2 (0,0°,1) 77188.927 ( 0.10) [72026] 
12 - 11 2112 19/2 (0,0°,0) 77402. II 8 ( 0.10) [72026J 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1918 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1491 

TABLE 15.1. The microwave spectrum of ICN-Continued 

Isotopic species f-J" F r. FN r; (v"v{,v3) Frequency (Unc.) Reference 
(MHz) (MHz) 

127J12C'4N 12 - II 23/2 2112 (0,0°,0) 77404.756 ( 0.10) [72026] 
12 - 11 19/2 17/2 (0,0°,0) 77405.167 ( 0.10) [72026] 
12 - 11 25/2 23/2 (0,0°,0) 77409.960 ( 0.10) [72026] 
12 - 11 29/2 27/2 (0,0°,0) 77411.694 ( 0.10) [72026] 
12 - 11 27/2 25/2 (0,00,0) 77413.868 ( 0.10) [72026] 
12 - 11 2112 19/2 (0,1 11,0) 77598.200 ( 0.10) [72026] 
12 - 11 23/2 21/2 (0,1 LI,O) 77600.120 ( 0.10) [72026] 
12 - ]1 19/2 1712 (0,1 L1,0) 77602.314 ( 0.10) [72026] 
12 - II 25/2 23/2 (O,IlI,O) 77605.011 ( 0.10) [72026J 
12 - 11 29/2 27/2 (0,11l,0) 77608.511 ( 0.10) [72026] 
12 - 11 27/2 25/2 (O,IlI,O) 77609.274 ( 0.10) [72026J 
12 - 11 2112 19/2 (0,l U1 ,0) 77662.093 ( 0.10) [72026] 
12 - 11 23/2 2112 (0,1 m,O) 77663.978 ( 0.10) [72026J 
12 - 11 19/2 17/2 (O,IU\O) 77666.231 ( 0.10) [72026] 
12 - 11 25/2 23/2 (O,}Ul,O) 77668.784 ( 0.10) [72026] 
12 - 11 29/2 2712 (0,l U1 ,0) 77672.288 ( 0.10) [72026] 
12 - 11 27/2 25/2 (0,I U1 ,O) 77673.042 ( 0.10) [72026J 
13 - 12 (0,0",0) 83864. ( l.0 ) [49001] 

12'I13C14N 1 - 0 5/2 5/2 (0,0°,0) 5974.43 ( 0.5 ) [57004] 
1 - 0 7/2 5/2 (0,0",0) 6480.72 ( 0.5 ) [57004] 
1 - 0 3/2 5/2 (0,0°,0) 6703.25 ( 0.5 ) [57004] 
5 - 4 11/2 11/2 (0,0°,0) 31715.412 ( 0.10) [72026] 
5 - 4 7/2 5/2 (0,0°,0) 31718.296 ( 0.10) [72026] 
5 - 4 9/2 712 (0,0°,0) 31730.384 ( 0.10) [72026J 
5 - 4 5/2 3/2 (0,00,0) 31741.424 ( 0.10) [72026J 
5 - 4 11/2 9/2 (0,0°,0) 31763.344 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,0°,0) 31783.184 ( 0.10) [72026J 
5 - 4 13/2 ll/2 (0,0°,0) 31793.310 ( 0.10) [72026] 
5 - 4 9/2 9/2 (0,0°,0) 31901.070 ( 0.10) [72026] 
6 - 5 11/2 912 (0,0°,0) 38099.958 ( 0.10) [72026J 
6 - 5 712 . 5/2 (0,0°,0) 38105.810 ( 0.10) [72026J 
6 - 5 1.3/2 !l/2 (0,0°,0) 38122.040 ( 0.10) [72026J 
6 - 5 17 12 15/2 (0,0°,0) 38133.550 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,0°,0) 38140.975 ( 0.10) [72026] 

127J12C1SN 5 - 4 13/2 13/2 (0,0°,1) 30331.926 ( 0.10) [72026] 
5 - 4 9/2 7/2 (0,0°,0) 30353.210 ( 0.10) [72026] 

.I' 5 - 4 15/2 13/2 (0,0°,0) 30406.081 ( 0.10) [72026] 
5 - 4 13/2 1112 (0,0°,0) 30416.179 ( 0.10) [72026] 
5 - 4 13/2 13/2 (O,ILl,O) 30552.346 ( 0.10) [72026] 
5 - 4 13/2 13/2 (0,1 Ul,O) 30580.464 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,0°,2) 30666.963 ( 0.10) [72026] 
5 - 4 13/2 11/2 (0,0°,2) 30677.018 ( 0.10) [72026] 
5 - 4 11/2 1112 (0,0°,1) 30684.701 ( 0.10) [72026] 
5 - 4 7/2 5/2 (0,0°,1) 30687.254 ( 0.10) [72026] 
5 - 4 9/2 7/2 (0,0°,1) 30699.460 ( 0.10) [72026] 
5 - 4 5/2 3/2 (0,0°,1) 30710.512 ( 0.10) [72026J 
5 - 4 11/2 9/2 (0,0°,1) 30732.486 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,0°,1) 30752.460 ( 0.10) [72026] 
5 - 4 13/2 11/2 (0,0°,1) 30762.627 ( 0.10) [72026] 
5 - 4 9/2 712 (O,ll! ,I) 30793.325 ( 0.10) [72026] 
5 - 4 712 5/2 (O,Ill,I) 30795.183 ( 0.10) [72026] 
5 - 4 11/2 9/2 (0,1 Ll,l) 30814.912 ( 0.10) [72026] 
5 - 4 13/2 13/2 (0,2\0) 30816.640 ( 0.10) [72026J 
5 - 4 9/2 7/2 (O,lUi,I) 30820.598 ( 0.10) [72026J 
5 - 4 7/2 5/2 (0,1 VI ,1) 30822.382 ( 0.10) [72026] 
5 - 4 5/2 3/2 (0,1 L1,1) 30828.867 ( 0.10) [72026] 
5 - 4 11/2 9/2 (0,1 U\ ,I) 30841.709 ( 0.10) [72026] 
5 - 4 13/2 11/2 (0,11.l,1) 30843.462 ( 0.10) [72026] 
5 - 4 11/2 11/2 (0,11l,0) 30844.974 ( 0.10) [72026] 
5 - 4 15/2 13/2 (O,ILl,I) 30856.784 ( 0.10) [72026] 

5 - 4 9/2 7/2 (0,1 LI ,0) 30865.792 ( 0.10) [72026] 

5 - 4 7/2 5/2 (0,1 Ll ,0) 30867.504 ( 0.10) [72026J 
5 - 4 11/2 11/2 (O,l

u
"O) 30870.006 ( 0.10) [72026] 

5 - 4 9/2 9/2 (0,0°,1) 30870.460 ( 0.10) [72026] 
5 - 4 13/2 1112 (O,I Ui ,I) 30870.460 ( 0.10) [72026] 

J. PhYI. Chem. Ref. Data, Vol. 1, No, 4, 1918 



1498 FlANK J. LOVAS 

TABLE 15.1. The microwave spectrum of ICN-Continued 

Isotopic species f-J" F ~ F" r; (vl,v:'v,J Frequency (Une.) Reference 
(MHz) (MHz) 

1271 12CISN 5 - 4 15/2 13/2 (O,l UI,l) 30883.690 ( 0.10) [72026] 

5 - 4 II 12 9/2 (0,1"'1,0) 30887.219 ( 0.10) [72026] 

5 - 4 9/2 7/2 (0,1 m,O) 30890.605 ( 0.10) [72026] 
5 - 4 7/2 5/2 (0,1 UJ,O) 30892.488 ( 0.10) [72026] 
5 - 4 5/2 3/2 (0,1 L1,0) 30901.286 ( 0.10) [72026] 
5 - 4 11/2 9/2 (O,IUI,O) 3091L798 ( 0.10) [72026J 
5 - 4 13/2 1112 (0,1 LI,O) 30915.824 ( 0.10) [72026] 
5 - 4 5/2 3/2 (0,1 UI,O) 30925.952 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,1 L1,0) 30929.091 ( 0.10) [72026] 
5 - 4 11/2 11/2 (0,22,0) 30931.360 ( 0.10) [72026J 
5 - 4 11/2 11/2 (0,2°,0) 30932.093 ( 0.10) [72026J 

, 5 - 4 7/2 5/2 (0,2°,0) 30934.720 ( 0.10) [72026] 
5 - 4 13/2 1112 (0,1 m,O) 30940.083 ( 0.10) [72026] 
5 - 4 9/2 712 (0,2°,0) 30946.730 ( 0.10) [72026] 
5 - 4 712 7/2 (0,00,1) 30950.893 i 0.10) [72026] 
5 - 4 15/2 13/2 (0,1 Ul,O) 30953.496 ( 0.10) [72026] 
5 - 4 11/2 9/2 (0,22,0) 30955.267 ( 0.10) [72026] 
5 - 4 9/2 7/2 (0,22,0) 30968.550 ( 0.10) [72026] 
5 - 4 1112 9/2 (0,20,0) 30979.494 ( 0.10) [72026] 
5 - 4 13/2 1112 (0,22,0) 30980.294 ( 0.10) [72026] 
5 - 4 11/2 9/2 (0,3\0) 30986.243 ( 0.10) [72026] 
5 - 4 9/2 7/2 (0,3l.I,O) 30995.814 ( 0.10) [72026] 
5 - 4 7/2 5/2 (0,3Ll ,0) 30997.351 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,2°,0) 30999.226 ( 0.10) [72026] 
5 - 4 13/2 1112 (0,2°,0) 31009.286 ( 0.10) [72026] 
5 - 4 13/2 1112 (0;33,0) 31009.286 ( 0.10) [72026] 
5 - 4 9/2 9/2 (O,ILl,O) 31011.283 ( 0.10) [72026] 
5 - 4 7/2 5/2 (0,22,0) 31012.196 ( 0.10) [72026] 
5 - 4 1112 9/2 (O,gLl,O) 31017.290 ( 0.10) [72026J 
5 - 4 5/2 3/2 (O,3L1 ,O) 31031.333 ( 0.10) [72026] 
5 - 4 9/2 9/2 (0,1 UI,O) 31034.569 ( 0.10) [72026] 
5 - 4 9/2 7/2 (O,3UI ,O) 31043.654 ( 0.10) [72026] 
5 - 4 7/2 5/2 (O,3UI ,O) 31045.233 ( 0.10) [72026] 
5 - 4 13/2 1112 (O,311 ,O) 31045.939 ( 0.10) [72026] 
5 - 4 9/2 7/2 (0,33,0) 31057.948 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,3u ,0) , 31059.046 ( 0.10) [72026J 
5 - 4 15/2 13/2 (0,22,0) 31062.286 ( 0.10) [72026] 
5 - 4 11/2 9/2 (0,3 UI ,0) 31064.419 ( 0.10) [72026] 
5 - 4 5/2 3/2 (0,22,0) 31077.424 ( 0.10) [72026] 
5 - 4 7/2 7/2 (0,3\0) 31085.219 ( 0.10) [72026] 
5 - 4 7/2 7/2 (0,1 Ll ,0) 31092.086 ( 0.10) [72026] 
5 - 4 15/2 ]3/2 (0,3 U1 ,O) 31105.847 ( 0.10) [72026] 
5 - 4 712 7/2 (0,1 uI,O) 3H]4.701 ( 0.10) [72026J 
5 - 4 9/2 9/2 (0,2°,0) 31116.214 ( 0.10) [72026] 
5 - 4 7/2 7/2 (0,22,0) 3Ill9.408 ( 0.10) [72026] 
5 - 4 5/2 5/2 (0,11.1,0) 31121.174 ( 0.10) [72026] 
5 - 4 5/2 5/2 (O,lUI,O) 31143.581 ( 0.10) [72026J 
5 - 4 712 5/2 • (0,33,0) 31172.682 ( 0.10) [72026] 
5 - 4 5/2 5/2 (0,22,0) 31180.902 ( 0.10) [72026] 
5 - 4 15/2 13/2 (0,33,0) 31201.830 ( 0.10) [72026] 
5 - 4 5/2 3/2 (0,33,0) 31290.224 ( 0.10) [72026] 
6 - 5 9/2 712 (0,0°,0) 36438.300 ( 0.10) [72026] 
6 - 5 11/2 9/2 (0,0°,0) 36447.269 ( 0.10) [72026] 
6 - 5 7/2 5/2 (0,0°,0) 36453.263 ( 0.10) [72026] 
6 - 5 13/2 1112 (0,0°,0) 36469.463 ( 0.10) [72026] 
6 - 5 17/2 15/2 (0,0°,0) 36480.986 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,0°,0) 36488.500 ( 0.10) [72026] 
6 - 5 15/2 15/2 (0,1 L1,I) 36632.797 ( 0.10) [72026] 
6 - 5 15/2 15/2 (0,11.1,0) 36720.521 ( 0.10) [72026] 
6 - 5 9/2 712 (0,0°,2) 36750.996 ( 0.10) [72026J 
6 - 5 15/2 15/2 (0,1 m,O) 36753.570 ( 0.10) [72026] 
6 - 5 1112 9/2 (0,0°,2) 36760.067 ( 0.10) [72026] 
6 - 5 712 5/2 (0,0°,2) 36766.034 ( 0.10) [72026] 
6 - 5 13/2 11/2 (0,0°,2) 36782.235 ( 0.10) [72026] 
6 - 5 15/2 15/2 (O,2°,0) 36783.792 ( 0.10) [720261 
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TABLE 15.1. The microwave spectrum of leN-Continued 

Isotopic species /-1" F 1'; F' r; (1',,1';'1'3) }<"reql1ency (Vne.) Reference 
(MHz) (MHz) 

127 j l2Cl5N 6 - 5 1712 15/2 (0,0°,2) 36793.931 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,0°,2) 36801.415 ( 0.10) [720261 
6 - 5 13/2 13/2 (0,0°,1) 36807.133 ( 0.10) [72026] 

6 - 5 9/2 7/2 (0,0°,1) 36853.862 ( 0.10) [72026] 

6 - 5 11/2 9/2 (0,0°,1) 36862.793 ( 0.10) [72026] 

6 - 5 7/2 5/2 (0,0°,1) 36868.678 ( 0.10) [72026] 

6 - 5 ]3/2 ]]/2 (0,0°,]) 36885.008 ( 0.]0) [72026J 
6 - 5 1712 15/2 (0,0°,1) 36896.661 ( 0.10) [72026] 
6 - 5 15/2 13/2 (0,0°,1) 36904.1]4 ( 0.10) [72026] 

6 - 5 13/2 13/2 (O,l l1 ,l) 369]9.921 ( 0.10) [72026] 

6 - 5 15/2 15/2 (0,22,0) 36955.979 ( 0.10) [72026] 

6 - 5 13/2 11/2 (0,1 11 ,l) 36990.894 ( 0.10) [72026] 

6 - 5 712 5/2 (O,Ill,I) 36994.480 ( 0.10) [72026] 

6 - 5 9/2 712 (0,1 UI,l) 37005.420 ( 0.10) [72026] 

6 - 5 13/2 13/2 (0,] Ll,O) 37006.896 ( 0.10) [72026] 

6 - 5 15/2 13/2 (O,l l1 ,l) 37010.445 ( 0.10) [720261 
6 - 5 17/2 15/2 (0,1 LI ,1) 37015.981 ( 0.10) [72026] 

6 - 5 13/2 11/2 (O,l
u"O 37023.324 ( 0.10) [72026] 

6 - 5 712 5/2 (0,] UI ,1) 37027.000 ( 0.10) [72026J 
6 - 5 13/2 13/2 (O,l

u
"O) 37036.980 ( 0.10) [72026J 

6 - 5 15/2 13/2 . (0,1 Ul,l) 37042.802 ( 0.10) [720261 

6 - 5 17/2 15/2 (0,1 Ul,1) 37048.388 ( 0.10) [720261 
6 - 5 9/2 7/2 (O,lll,O) 37059.583 ( 0.10) [72026] 
6 - 5 13/2 1112 (O,lLl,O) 37077.724 ( 0.10) [72026] 
6 - 5 9/2 7/2 (0,1 Ul,O) 37089.317 ( 0.10) [72026] 

6 - 5 11/2 9/2 (O,]u"O) 37090.635 ( 0.10) [72026] 

6 - 5 15/2 13/2 (0,1 LI ,0) 37097.304 ( 0.10) [72026] 

6 - 5 17/2 15/2 (0,]1.1,0) 37102.768 ( 0.10) [72026J 
6 - 5 13/2 11/2 (0,1 m,O) 37107.124 ( 0.10) [72026] 

6 - 5 7/2 5/2 (0,1 U\O) 37110.841 ( 0.10) [72026J 
6 - 5 1.5/2 13/2 (0,1 UJ ,0) 37126 . .5]5 ( 0.10) [72026] 

6 - 5 11/2 1112 to,] UI,l) 37129.8.50 ( 0.10) [72026] 

6 - 5 13/2 13/2 (0,22,0) 37131.488 ( 0.10) [72026] 
6 - 5 17/2 15/2 (O,l U1 ,0) 37132.088 ( 0.10) [72026] 

6 - 5 712 7/2 (0,00,1) 37150.489 ( 0.10) [72026J 
6 - .5 9/2 7/2 (0,2°,0) 371.50.489 ( 0.10) [72026] 

6 - 5 11/2 9/2 (0,2°,0) 371.59.420 ( 0.10) [72026] 

6 - 5 13/2 13/2 (0,3Ll ,O) 37163.120 ( 0.10) [72026] 

6 - 5 7/2 .5/2 (0,2°,0) 37165.203 ( 0.10) [72026J 

6 - 5 11/2 9/2 (0,2',0) 37180.363 ( 0.10) [72026] 

6 - 5 13/2 1112 (0,22,0) 37180.363 ( 0.10) [72026] 
6 - 5 13/2 1112 (0,2°,0) 37181.373 ( 0.10) [72026] 

6 - 5 11/2 11/2 (O,I ll ,0) 3718.5.047 ( 0.10) [72026] 
6 - 5 712 5/2 (0,2°,0) 37192.886 ( 0.10) [72026J 
6 - 5 15/2 13/2 (0,2°,0) 37200.268 ( 0.10) [72026J 
6 - 5 9/2 7/2 (0,22,0) 37201.629 ( 0.10) [72026] 

6 - 5 15/2 13/2 (0,22,0) 37201.629 ( 0.10) [72026] 

6 - .5 11/2 11/2 (0,1 Ul,O) 37213.424 ( 0.10) [72026J 
6 - 5 9/2 7/2 (O,3 11 ,0) 37215.762 ( 0.10) [72026] 

6 - 5 ]l/2 9/2 (0,3Ll ,0) 37217.190 ( 0.10) [72026] 

6 - 5 13/2 1112 (O,3 L1 ,0) 37233.822 ( 0.10) [72026] 

6 - 5 712 5/2 (0,3u ,0) 37237.318 ( 0.10) [72026J 

6 - 5 13/2 13/2 (0,3',0) 37241.858 ( 0.10) /72026J 
6 - 5 7/2 5/2 (0,22,0) 37243.756 ( 0.10) [72026] 

6 - 5 1712 15/2 (0,22,0) 3724.5.499 ( 0.10) [72026] 

6 - 5 712 7/2 (0,1 L1,l) 37248.855 ( 0.10) [72026] 

6 - 5 15/2 13/2 (O,3 L1 ,0) 37253.313 ( 0.10) [72026] 

6 - 5 1712 1.5/2 (0,3u ,0) 37258.800 ( 0.10) [720261 

6 - 5 9/2 7/2 (0,3u"Oj 37272.740 ( 0.10) [72026] 

6 - 5 11/2 9/2 (0,3U1 ,0) 37273.986 ( 0.10) [72026] 

6 - 5 15/2 13/2 (0,3,,0) 37278.717 ( 0.10) [72026] 

6 - 5 1112 9/2 (0,33,0) 37280.62.5 ( 0.10) [72026] 

6 - 5 9/2 9/2 (O,lll,O) 37285.949 ( 0.10) [72026J 

6 - 5 13/2 1112 (0,3 U1 ,0) 37290.341 ( 0.10) [72026J 

6 - 5 11/2 11/2 (0,2°,0) 37296.098 ( 0.10) [72026] 
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Isotopic species 

I27I '2ClSN 

127113C1SN 

FlANK J. LOVAS 

TABLE 15.1. The microwave spectrum of ICN-Continued 

1-1" P PI F" r; (Vl,V;'VJ 

6 - 5 15/2 13/2 (0,3U1 ,0) 

6 - 5 9/2 9/2 (O,lul,O) 

6 - 5 17/2 15/2 (0,3U1,0) 

6 - 5 7/2 7/2 (O,ILl,O) 

6 - 5 9/2 712 (0,33,0) 
6 - 5 9/2 9/2 (0,22,0) 

6 - 5 7/2 712 (0,1 m,O) 

6 - 5 17/2 15/2 (0,33,0) 

6 - 5 9/2 9/2 (0,2°,0) 

6 - 5 9/2 11/2 (0,1 LI,O) 

6 - 5 7/2 5/2 (0,33,0) 

6 - 5 7/2 7/2 (0,2°,0) 

5 - 4 11/2 13/2 (0,0°,0) 

5 - 4 13/2 13/2 (O,Oo,O) 
5 _ 

4 11/2 11/2 (0,0°,0) 

5 - 4 712 5/2 (0,00,0) 
5 - 4 9/2 7/2 (0,0°,0) 

5 - 4 5/2 . 3/2 (0,0°,0) 
5 - 4 11/2 9/2 (0,0",0) 

5 - 4 15/2 ]3/2 (0,0",0) 
5 - 4 13/2 1112 (0,0",0) 
5 - 4 9/2 11/2 (0,0°,0) 

5 - 4 9/2 9/2 (0,0°,0) 
5 - 4 7/2 7/2 (0,0°,0) 
5 - 4 5/2 5/2 (0,0°,0) 

5 - 4 7/2 9/2 (0,0°,0) 

6 - 5 13/2 13/2 (O,O",oj 

6 - 5 9/2 7/2 (0,0°,0) 
6 - 5 11/2 9/2 (0,0°,0) 
6 - 5 7/2 5/2 (0,0",0) 
6 - 5 13/2 1112 (0,0",0) 
6 - 5 17/2 15/2 (0,0°,0) 
6 - 5 15/2 13/2 (0,0",0) 
6 - 5 11/2 13/2 (0,0°,0) 

6 - 5 11/2 11/2 (0,0",0) 
6 - 5 9/2 9/2 (0,0°,0) 
6 - 5 7/2 7/2 (0,0°,0) 

6 - 5 9/2 11/2 (0,0°,0) 

6 - 5 7/2 9/2 (0,0°,0) 

Table 16. MoleCUlar parameters for NCO. 

Parameters 

BO (MHz) 

DO (MHz) 

B(ZI\;!! (MHz) 
2 

B(21\_5.1 (MHz) 
2 

Peff (MHz) 

a (MHz) 

b+c (~lH z) 

d (MHz) 

eqQ eN) (MHz) 

Aeff 
(em-I) 

A (em -1) 

a (~fH z) 
P 

~ (D) 

14 N12C160 

Gnd. (2n) 

11 677.40(10) 

0.0071(15) 

76.8(11) 

64.31(64) 

-21.20(126) 

90.96(109) 

- 1 .8.5 (40) 

-95.26(1) 

-95.86(1) 

-38.33(55) 

0.64 (8) 

11 

11 

14;-.112 CI60 

v
2

=1 (21\) 

756.32(8) 

660.25(9) 

60.47 (26) 

-17.33(50) 

-2.11(54) 

I 

J. Ph.,lI. Che",. Ref. Data, Vol. 7, No.4, 1978 

Frequency (Unc.) Reference 
(MHz) (MHz) 

37309.501 ( 0.10) [72026] 
37313.396 ( 0.10) [72026] 
37315.036 ( 0.10) [72026] 
37334.969 ( 0.10) [72026] 
37340.156 ( 0.10) [72026J 
37352.4S5 ( 0.10) [72026] 
37361.979 ( 0.10) [72026] 
37385.011 ( 0.10) [72026] 
37399.443 ( 0.10) [72026] 
37409.988 ( 0.10) [72026] 
37416.583 ( 0.10) [72026] 
37444.432 ( 0.10) [72026J 
30342.429 ( 0.20) [72026J 
30420.132 ( 0.20) [72026] 
30771.939 ( 0.20) [72026] 
30774.609 ( 0.20) [72026] 
30786.641 ( 0.20) [72026] 
30797.745 ( 0.20) [72026] 
30819.640 ( 0.20) [72026] 
30839.536 ( 0.20) [72026] 
30849.690 ( 0.20) [72026J 
30909.647 ( 0.20) [72026] 
30957.251 ( 0.20) [72026] 
31037.378 ( 0.20) [72026J 
31055.745 ( 0.20) [72026] 
31207.972 ( 0.20) [72026] 
36911.836 ( 0.20). [72026] 
36958.453 ( 0.20) [72026] 
36967.4S6 ( 0.20) [72026] 
36973.292 ( 0.20) [72026] 
36989.549 ( 0.20) [72026] 
37001.207 ( 0.20) [72026] 
37008.659 ( 0.20) [72026] 
37027.404 ( 0.20) [72026] 
37105.132 ( 0.20) [72026] 
37209.147 ( 0.20) [72026] 
37254.420 ( 0.20) [72026] 
37346.825 ( 0.20) [72026] 
37505.103 ( 0.20) 172026] 

Reference 

[70020J 

[70020J 

[ 72027] 

[72027J 

[70020J 

[72027J 

[72027] 

[72027J 

[72027J 

[70020J 

[70020J 

[70020J 

[70020] 
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TABLt; 16.1. The microwave spectrum of NCO 

Isotopic species J' - r F; F" I (V I ,V2,V,) Parity Frequency (Une.) Reference 
(MHz) (MHz) 

I"N 12Cl60 2n
3
!2 5/2 - 3/2 5/2 5/2 (0,0,0) 58108.23 ( 0.21) [70020] 

5/2 - 3/2 3/2 3/2 (0,0,0) 58139.05 ( 0.30) 172027] 
5/2 - 3/2 7/2 5/2 (0,0,0) 58140.76 ( 0.10) [700201 
512 - 3/2 5/2 3/2 (0,0,0) 58161.68 ( 0.15) [70020J 
5/2 - 3/2 3/2 112 (0,0,0) 58171.77 ( 0.28) [70020J 
7/2 - 5/2 7/2 7/2 (0,0,0) 81380.88 ( 0.20) [72027J 
712- 5/2 9/2 7/2 (0,0,0) 81404.09 ( 0,(l7) [70020] 
7/2 - 5/2 7/2 5/2 (0,0,0) 8]413.15 i 0.28) [70020J 
712 - 5/2 5/2 3/2 (0,0,0) 81418.46 ( 0.23) [70020] 

14Nl2Cl60 2fill2 512 - 3/2 7/2 5/2 (0,0,0) a 58577.90 ( 0.14) [70020] 
5/2 - 3/2 5/2 3/2 (0,0,0) a 58581.96 ( 0.20) [70020] 
512 - 3/2 3/2 112 (0,0,0) a 58588.98 ( 0.14) [700201 
5/2 - 3/2 3/2 3/2 (0,0,0) a 58611.15 ( 0.20) [72027] 
5/2 - 3/2 512 5/2 (0,0,0) a 58617.30 ( 0.20) [72027] 
5/2 - 3/2 3/2 3/2 (0,0,0) b 58627.54 ( 0.20) [72027] 
5/2 - 3/2 7/2 5/2 (0,0,0) b 58660.01 ( 0.28) [70020J 
5/2 - 3/2 3/2 112 (0,0,0) b 58674.90 ( 0.28) [70020] 

1"N12C160 2 Am 5/2 - 3/2 712 5/2 (0,1,0) 58769.73 ( 0.20) [72027] 
5/2 - 3/2 5/2 3/2 (0,1,0) 58796.56 ( 0.20) [72027] 
5/2 - 3/2 3/2 112 (0,1,0) 58809.69 ( 0.20) [72027J 
7/2 - 5/2 9/2 7/2 (0,1,0) 82287.07 ( 0.20) [72027] 
712 - 5/2 712 5/2 (0,1,0) 82298.75 ( 0.20) [72027J 
7/2 - 5/2 5/2 3/2 (0,1,0) 82305.69. ( 0.20) [72027] 

14Nl2CJ60 'A
5
!. 712- 5/2 9/2 712 (0,1,0) 81613.04 ( 0.20) [720271 

7/2 - 5/2 7/2 5/2 (0,1,0) 81627.30 ( 0.20) [72027J 
712- 5/2 5/2 3/2 (0,1,0) 81636.35 ( 0.20) [720271 
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Table 17. Rotational constants for OCS [74001J8 

2° 
? 01: r 

3
1 

3
3 

4° 
4 2 

44 

51 

00 

11 

2° 
22 

3 1 1 

0
0 

11 

00 

11 

0 0 

11 

1° 

12 

0° 

0 0 

0
0 

0° 

11 

2° 

22 

3 1 

3
3 

4° ,2 
4 ,1 

0
0 

11 

,0 , 
Z2 

00 

0 
O· 

100.19105(46) 

102.558·16 (33) 

102.56019(44) 

108.626(12) 

112.925(12) 

114.713(10) 

117.310(20) 

123.244(20) 

121.724(30) 

063.35748(70) 

075.503(15) 

084.385(20) 

087.127 (10) 

093.56 (10) 

044.873(20) 

058.536 (30) 

045 OS 1 (20) 

056. 259(30) 

932.8379 (50) 

943.158(10) 

951.173(10) 

953.391 (10) 

915.152 (1O) 

89 7 .120(20) 

897.390(20) 

061.92510(59) 

071.913(4) 

079.250(5) 

081. 801 (7) 

087.031 (5) 

091. 583(5) 

092.200(17) 

095.070(8) 

101.262 (9) 

04~.949(5) 

055.610(8) 

003.680(13) 

066.811 (17) 

025.643(12) 

027.649(19) 

1.301777(90)b 

1. 3237,1 (47) 

1.32344 (93) 

1.0964 (12) 

1.5720(9) 

1.3440(12) 

1.3274(18) 

1.2691 (370) 

1 2993(16) 

1.133(38) 

1.363(46)e 

1.40.l(35) 

6.36141271(161)C 

6.1BB38(17)d 

6.055(>0) 

6.856(20) 

6. SOC 1 0) 

7.285 (20) 

6.450(20) 

6.0688012(100)c 

6.5078418(52)C 

6.187 (5) 

7.066(14) 

Original sources of data are: [48007], [49005], [51011], [67021J, [67020], 

[72036], [73045]. [74028], [74033]. :\ote that this table uses a different 

vibrational numbering from that used in the primary references as explained 

in the Introduction. 

The value of Hv -0.25(14)xl0 4 Hz [74033]. 

For rotational dependence of qv see insert in lower portion of table. 

d Reference [74035]. 

1.597(46) kllz for 160 D C32 S·and 1.335(20) kHz for 
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Table 17. Rotational constants for oes (74001]8, (continued) 

Isotopic 

Species 

Vih. State 

v 1 v~ v:5 

004.922(6) 

0"5.47(20) 

1° 0 023.11(25) 

00 1 986.86(25) 

5 704.8607(4) 

714.995(4) 

5 722.924(5) 

5 725.024(4) 

731.142(7) 

734.973(5) 

4 0 0 737.002(10) 

4
2 

0 739.504(10) 

5 744.819(10) 

688.653(5) 

5 700.182(6) 

5 708.826(12) 

711.369(17) 

0 0 Z 672.140(10) 

00 669.854(20) 

5 9ll 733(4) 

921. 462 (lS) 

928.866(10) 

22 931.050(10) 

00 1 5 894.148(10) 

883.675(120) 

5 691.069(5) 

100.627 (ZO) 

0° 1 5 674.V94(40) 

Oil 0 

11 

S SS9.9iJ (5) 

5 569.845(13) 

2° 0 5 577.726(15) 

0° 1 5 544.199(10) 

00 0 

11 0 

544.864 (20) 

799.680(25) 

864.371(7) 

043.26(50) 

052.65(80) 

Rotational dependence of qy: 

Dv (kllz) 

1.1353(J60) 

1.198(15) 

1.020(33) 

1.156(20)" 

1.304(24) 

1.284(71) 

1. 170 (25) 

1.386(81) 

6.209878(31)C 

5.6530026(101)C 

5.504(7) 

6.053(11) 

6.199 (15) 

5. fiOO (20) 

5.393 (J 3) 

6.70 (20) 

qv (16011C32S) • 6.36141271(161) 4.2720(177)dO· 6J(J+l)+9.3(91)'10- 12J Z(J+l)2 

qv (16 0 12C 34 S) 6.06B8022(100).3.926(Z60)xlO· 6J(J'l) 

qv 

qy 

qv 

(160 13C32S) 

( 18012C32S) 

(160 12C 33S) 

6.5078418 (52) .,1. 4890 (843) x 10- 61. (.1+ 1 )+Z. 2(48) x IO·II}1 (J+ I) 2 

5.65300Z6(101).3.5940(676).10- 6J(J+l)+3.0(30)'10-11 J 2(J+l)2 

6.209878(31)·4.4 (11) '10'6) (1.'1) [74028]. 

1503 
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Table 17.1. Electric dipole moments, Zeeman constants and hyp.rfine constants for oes [74001]. 

Parameter 160 12( 32 S 160 12C 34 5 160 13e32 S 18012e33s J6 0 12C 33 S References 

~ (vZ'O) (D) 0.71519(3) [74028] 

~ (v 2' 1) (D) 0.70433(3) [74028] 

~ (V
2
,22) (D) 0.6936(3) [74035] 

~ (vZ'O)/u (160 12 C32 S ,v
Z

'O) 1. 1.00031 (2) 1.00017(2) 0.99904(3) 1.00024(25) [74028] 

~ (v Z'I)/u (160 12 C32 S 'V
Z

=I) 1. 1.00033(2) 1.00067(2) 11.99907(4) 1.00012(9) [74028J 

"11- 0 L (em
3

) 4.67(16)Xl0- 24 
[70029J 

gL (v 2=0,J=1) (UN) -0.028839(6)a -0.028242(10) - 0.0287] 0 (15) [ 70049] 

g.l. (v 2'I,J-I) ( "lI:) -0.OZ930(4) [72036] 

gll- g L (v Z=I) (UN) 0.0905(5) [72036] 

X 1- X II (vZ=O) (erg/G 2 'male) 9.369(12)XIO- 6 9.345(20)xl0- 6 9.417(36)x]0-6 [70049] 

X..l.. X!i (v Z'I) (erg/G 2• mole) 9.50(40)xl0- 6 
[72036J 

Q (esu·cm 2) -0.786(14)Xl0- 26 -0.858(23)xI0- 26 -0.716(40)x10- 26 [70049] 

(j~! - a L (ppm) 372(42) [70049] 

Hyperfine constants: eqQ ( 170) for 17012(325 = -1.32(14) ;liIz [52014J 

eqQ ( 335 ) for 16 0 12(335 (v 2 =0) = -29.1184(12) MHz [ 74028] 

eqrQ (33 5 ) for 16012e335 (V Z=I) = -28.6825(18) ~IHz [ 74028] 

eqZQ (33 5 ) for 16012C33S (v Z=1) = -1.1808(18 MHz [ 74028] 

eqQ (35 5 ) for 16012C355 = 21.90(8) ~jH z [ 54005] 

e
L 

e13e) for 160 13(325 = 3. 1 (2) kHz [70049] 

c (335 ) 
L 

for 160 12(33S (vZ'O) = o . 87 (5) kHz [74028] 

e (33 5 ) 

" 
for 160 12(335 (v 2= 1) = 1 _ 16 (8) kHz [ 74028) 

--

a The rotational dependence of g has been measured for 160 12( 32 5 for J=I to J=5 with the overage value IgJI 
~N and centrifugal distortion term Dg < 3xlO- 7 ~~. 

0.028827 (lZ) 

Table 17.2. Additional references for oes divided into general categories. 

Microwave Stark 

I 
Zeeman Ilyperfine Pressure Broadening I Other 

Spectrum Effect Effect Structure Line Width (T l' T 2) 

[46000J [ 50016J [ 51008] [48008J [ 52016 J [68018J [74007J [54004J 

[47001J [51012J [51009J [49007J [54003J [69044J [74013J [ 59008J 

[47005J [SS~08J [52013J [50017J [54009] [70050J [74030J [ 59015 J 
[47007J [57007J [56013J [54008J [ 55001 J [70051J [74031J [64006J 

[48002J [61009J [67019J [55005J ,[55007J [70058J [74040J [64007J 

[49006J [65013J [68019J [ 56012 J [71006J [74045J [66024J 

[50011 J [67016J [69010J [59009J [71027J [7502lJ [68033J 

[50007J [68020] [70019J [64003J [71028J [75022J [72040J 

[51010J [72038J [73054J [64004 J [71031 J [75024] [74012J 

[ 51013J [64005J [72039] l750Z5J [7S023J 

[53011J [65000J [72041J [75032J 

[54006J [66022J [72053] [76016J 

[55002J [66023J [73043J [76021J 

[56005J [67015J [73044J 

[58002J J [68009J [73053J 

[69022J :68015' [73055J 

[74041J [68016 J [73064J 
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TABLE 17.3. The microwave spectrum of OCS 

isotopic species l-J" F ~ F' r; (v"v:'val Frequency (Unc.) Reference 

(MHz) (MHz) 

160 12C2S 4 - 4 (0,22,0) 0.0818 ( lE-4) [74035] 

5 - 5 (0,22,0) 0.1909 ( 1£-4) [74035J 

6 - 6 (0,2\0) 0.3817 ( lE-4) [74035] 

7 - 7 (0,22,0) 0.6870 ( lE-4) [74035] 

8 - 8 (0,22,0) 1.1452 ( lE-4) [74035J 

9 - 9 (0,22,0) 1.7999 ( lE-4) [74035] 

10 - 10 (O,22,O) 2.7005 ( 1E-4) [74035J 

11-11 (0,22,0) 3.9018 ( lE-4) [74035] 

12 - 12 (0,22,0) 5.4641 ( 1E-4) [74035J 

13 - 13 (0,22,0) 7.4535 ( 1£-4) [74035] 

14 - 14 (0,22,0) 9.9416 ( lE-4) [74035J 

1 - 1 (0.1',0) 12.77288 ( lE-4) [72036) 

15 - 15 (0,22,0) 13.0054 ( lE-4) [74035] 

16 - 16 (0,22,0) 16.7279 ( lE-4) [74035] 

17 - 17 (0,22,0) 21.1977 ( 11"..-4) [74035] 

I - I (O,i.O) 24.7535 ( 5E-4) [74035J 

18 - 18 (0.22,0) 26.5088 ( lE-4) [74035] 

19 - 19 (0.22.0) 32.7613 ( 1E-4) [74035J 

2 - 2 (0,1',0) 38.16836 ( lE-4) [72036] 

20 - 20 (0.22,0) 40.0611 ( lE-4) [74035] 

2 - 2 (0,3'.0) 74.262 ( lE-3) [74035] 

3 - 3 (0,1'.0) 76.33632 ( 1£-4) [72036] 

4 - 4 (0,1\0) 127.22648 ( IE-4) [72036] 

5 - 5 (0,1 1,0) 190.83850 ( lE-4) [72036] 

6 - 6 (0,1 \0) 267.17186 ( lE-4) [72036J 

"/ - 7 (0,1'.0) 356.22585 ( lE-3) [72036] 

8 - 8 (0,1',0) 457.99960' ( 1£-4) [72036] 

9 - 9 (0,1',0) 572.49246 ( 2E-4) [72036] 

10-10 (0,1 1,0) 699.70355 ( 2£-4) [72036] 

U-ll (0,1 ',0) 839.63220 ( 2E-4) [720361 
12 - 12 (0,1',0) 992.27600 ( 2E-3) [72036] 

35 - 35 (0,1',0) 8008.57 ( 0.20) [670201 
36 - 36 (0,1',0) 8465.84 ( 0.20) [67020] 

37 - 37 (0,1',0) 8935.76 ( 0.20) [67020] 
38 - 38 (0,1',0) 9418.21 ( 0.20) [67020] 
39 - 39 (0,1',0) 9913.34 ( 0.20) [670201 
40-40 (0,1"0) 10421.23 ( 0.20) [67020] 
41 - 41 (0,1',0) ]0941.70 ( 0.20) [67020] 
42 - 42 (0,1',0) 11474.B4 ( 0.20) [67020] 
43-43 (0,] ',0) 12020.52 ( 0.20) [670201 

1 - 0 (0,0°,0) 12]62.979 ( lE-3) [74032] 

1 - 0 (0,4°,0) 12229.44 ( 0.08) [67021) 
44-44 (0,] "0) 12578.89 ( 0.20) [67020] 
45 - 45 (0,1',0) 13149.92 ( 0.20) [67020] 
46-46 (0,1',0) 13733.48 ( 0.20) (67020) 
47 - 47 (0,1',0) 14329.70 ( 0.20) (67020J 
48-48 (0,1',0) 14938.59 ( 0.20) [67020J 
49 - 49 (0,1',0) 15559.98 ( 0.20) [67020J 
50 - 50 (0,1 1,0) 16194.00 ( 0.20) [67020] 

2 - 1 (0,0°,2) 24179.46 ( 0.08) [67021] 

2 - 1 (1,0°.0) 24180.] 7 ( 0.08) [67021] 
2 - 1 (O,I L1 ,2) 24219.54 ( 0.12) [67021] 

2 - 1 (0,I V\2) 24248.68 ( 0.12) [6702]J 
2 - 1 (0,0°,1) 24253.38 ( 0.04) [67021] 

2 - I (O,I LI ,I) 24288.36 ( 0.06) [67021J 
2 - 1 (0,1 U1 ,1) 24315.82 ( 0.06) [67021] 

2 - 1 (O,Oo.O) 24325.927 ( lE-3) [73052] 

2 - 1 (0,2°,1) 24337.50 ( 0.08) [67021] 
2 - 1 (0,3Li

,]) 24348.2 ( 0.4 ) [67021] 

2 - 1 (O,ILl,O) 24355.58 ( 0.04) (67021) 

2 - 1 (0,1 UI,O) 24381.00 ( 0.04) [67021] 

2 - 1 (0,3Ul,l) 24400.2 ( 0.4) [67021J 

2 - 1 (0,2°,0) 24400.72 ( 0.04) [67021] 

2 - I (0,3L1 ,O) 24409.74 ( 0.05) [67021J 

2 - 1 (0,3U1 ,0) 24459.20 ( 0.05) [67021] 
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TABLE 17.3. The microwave -spectrum of OeS-Continued 

IsotopiC species J'-J" F ;; r F[ (V 1,Vf,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

I6012~2S 3 - 2 (1,11.1,0) 36318.08 ( 0.18) [67021] 

3 - 2 (1,1 VI ,0) 36356.78 ( 0.18) [67021] 

3 - 2 (O,ILl,I) 36432.39 ( 0.09) [67021] 
3 - 2 (0,1 U\I) 36473.47 ( 0.09) 167021] 
3 - 2 (0,0°,0) 36488.813 ( 2E-3) [69048] 
3 - 2 (0,22,1) 36523.38 ( 0.12) [67021J 
3 - 2 (0,1 11,0) 36533.38 ( 0.06) [67021] 
3 - 2 (0,1 UI,O) 36571.36 ( 0.06) [67021] 
3 - 2 (0,2°,0) 36601.11 ( 0.06) [67021] 

3 - 2 (0,22,0) 36615.23 ( 0.06) [67021] 
3 - 2 (0,51I ,0) 36675.75 ( 0.18) [67021) 
3 - 2 (0,42,0) 36703.77 ( 0.12) [67021] 
3 - 2 (0,5U\0) 36784.74 ( 0.18) [67021] 
4 - 3 (1,0°,0) 48360.195 ( 0.03) [75018] 
4 - 3 (0,0°,1) 48506.24 ( MO) [52017] 
4 - 3 (0,0°,0) 48651.64- ( 0.05) [49004) 
4 - 3 (0,1 lI,O) 48710.80 ( 0.40) [52017] 
4 - 3 (O,lvI,O) 48761.55 ( 0.40) [52017] 
4 - 3 (0,2°,0) 48801.08 ( 0.40) [52017] 
4 - 3 (0,22,0) 48819.92 ( 0.40) [52017] 
5 - 4 (l,Oo,O) 60449.97 ( 0.10) [74029] 
5 - 4 (U ll ,0) 60530.2 ( 0.5 ) [67021] 
5 - 4 (I,luI,O) 60594.3 ( 0.5 ) [67021J 
5 - 4 (O,ILl,I) 60720.4 ( 0.5 ) [67021J 
5 - 4 (0,1 ut,l) 60788.3 ( 0.5 ) [67021) 
5 - 4 (0,0°,0) 60814.270 ( 0.02) [74033) 
5 - 4 (0,2°,1) 60843.48 ( 0.15) [67021] 
5 - 4 (0,22,1) 60871.68 ( 0.15) [67021] 
5 - 4 (0,1 L1,0) 60888.35 ( 0.10) [67021] 
5 - 4 (O,l UI ,O) 60951.94 ( 0.10) [67021] 
5 - 4 (0,3Ul ,I) 61000.1 ( 0.50) [67021J 
5 - 4 (0,2",0) 61001.48 ( 0.10) [67021] 
5 - 4 (0,22,0) 61024.96 ( 0.10) [67021J 
5 - 4 (0,33,0) 61128.86 ( 0.12) [67021] 
5 - 4 (0,42,0) 61172.69 ( 0.15) [67021] 
5 - 4 (0,44,0) 61231.85 ( 0.15) [67021] 
6 - 5 (l,Oo,O) 72539.62 ( 0.10) [74029) 
6 - 5 (0,0",0) 72976.796 ( 0.02) [74033J 
7 - 6 (0,0°,1) 84885.188 ( 0.02) [74033J 
7 - 6 (0,0°,0) 85139.121 ( 0.01) (74033) 
7 - 6 (0,1 lI,O) 85242.800 ( 0.02) (74033) 
7 - 6 (O,l UI ,O) 85331.824 ( 0.02) (74033) 
7 - 6 (0,2°,0) 85401.177 ( 0.02) [74033] 
7 - 6 (0,21.2,0) 85433.833 ( 0.02) [74033) 
7 - 6 (O,2U2,0) 85434.156 ( 0.02) [74033] 
8 - 7 (l,00,0) 96718.345 ( 0.06) (75018) 
8 - 7 (0,0°,0) 97301.212 ( 0.02) [74033J 
9 - 8 (0,0°,0) 109463.063 ( 0.01) [70036J 

10 - 9 (1,0°,0) 120896.08 ( 0.06) [75018] 
10- 9 (0,0°,1) 121261.832 ( 0.02) [74033) 
10- 9 (0,0°,0) 121624.638 ( 0.01) [70036] 
10 - 9 (O,ILI,O) 121772.716 ( 0.02) [74033J 
Jlo - 9 (0,1 111 ,0) 121899.928 ( 0.02) [74033J 
10- 9 (0,2°,0) 121999.429 ( 0.02) [74033] 
10- 9 (0,21.2,0) 122045.138 ( 0.02) [74033] 
10 - 9 (O,2U2,0) 122046.037 ( 0.02) (74033) 
11-10 (1,0°,0) 132984.42 ( 0.06) [75018J 
11-10 (0,0°,0) 133785.900 ( 0.01) [70036J 
12 - II (1,0°,0) 145072.35 ( 0.06) [75018J 
12 - 11 (0,0°,0) 145946.821 ( 0.01) [70036] 
13 - 12 (1,0°,0) 157160.13 ( 0.06) [75018] 
13 - 12 (0,0°,0) 158107.360 ( 0.01) [70036J 
14 - 13 (0,0°,1) 169759.449 ( 0.02) [740331 
14 - 13 (0,0°,0) 170267.494 ( 0.01) [70036] 
14 - 13 (O,I LI ,O) 170474.706 ( 0.02) [740331 
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TABLE 17.3. The microwave spectrum of OCS-Continued 

Isotopic species 1-1" F F; F" F; (",,";"3) Frequency (Unc.) Reference 
(MHz) (MHz) 

160 12('l2S 14 - 13 (0,1 U\O) 170652.759 ( 0.02) [74033] 
14 - 13 (0,2°,0) ]70793.315 ( 0.02) [74033] 
14 - 13 (0,21.2,0) 170854.734 ( 0.02) [74033] 
14 - 13 (0,2u,,0) 170857.232 ( 0.02) [74033] 
15 - 14 (0,0°,1) 181882.798 ( 0.02) [74033J 
IS - 14 (0,00,0) 182427.198 ( 0.01) [70036] 
15 - 14 (0,1 L1,0) 182649.161 ( 0.02) [74033] 
15 - 14 (0,1 UJ,O) 182839.968 ( 0.02) [74033] 
15 - 14 (0,2°,0) 182990.933 ( 0.02) [74033) 
IS - 14 (0,212,0) 183055.908 ( 0.02) [74033] 
15 - 14 (O,2u,,0) 183058.987 ( 0.02) [74033] 
16 - 15 (0,0°,0) 194586.433 ( 0.01) [70036] 
17 - 16 (0,00,0) 206745.161 ( 0.01) [70036] 
18 - 17 (0,0°,0) 218903.374 ( 0.03) [74033] 
19 - 18 (0,00,0) 231061.022 ( 0.03) [74033J 
20 - 19 (0,0°,0) 243218.040 ( 0.01) [70036J 
20 - 19 (0,1 Ll,O) 243513.679 ( 0.03) [74033] 
20 - 19 (0,1 U\O) 243768.075 ( 0.03) [74033] 
21 - 20 (0,0·,0) 255374.461 ( 0.01) [70036] 
22 - 21 (0,0°,0) 267530.239 ( 0.03) [74033J 
23 - 22 (0,00,0) 279685.318 ( 0.03) [74033] 
24 - 23 (O,Oo,O) 291839.686 ( 0.03) [74033J 
25 - 24 (0,00,0) 303993.242 ( 0.02) [74033J 
26 - 25 (0,0°,0) 316144.7 ( 2.0 l. [54007] 
28 - 27 (0,00,0) 340449.2 ( 2.0 ) [54007] 
30 - 29 (0,00,0) 364747.5 ( 3.0 ) [54007] 
32 - 31 (0,0°,0) 389041. ( 4. ) [54007J 
40 - 39 (0,00,0) 486184.2 ( 3.0 ) [56014) 
42 - 41 (0,00,0) 510457.3 ( 3.0 ) [56014] 
58 - 57 • (0,0°,0) 704437.052 ( 0.03) [70007] 
59 - 58 (0,00,0) 716546.559 ( 0.03) [70007J 
66 - 65 (0,00,0) 801259.782 ( 0.03) (70007) 
67 - 66 (0,0°,0) 813353.706 ( 0.03) [70007] 

160 12('l4S 1 - 1 (0,1 1,0) 12.13773 ( 2E-4) [74028] 

2 - 2 (0,1 1,0) 36.41273 ( 2E-4) [74028J 
3 - 3 (0,1\0) 72.82507 ( 2E-4) [74028J 
4 - 4 (0,1 1,0) 121.37446 ( 2E-4) [74028] 
5 - 5 (0,1\0) 182.06049 ( 2E-4) [74028] 

6 - 6 (0,1\0) 243.88278 ( 2E-4) [74028] 

7 - 7 (0,1',0) 339.84058 ( 2E-3) (74028) 
8 - 8 (0,1',0) 436.93348 ( ]E-3) [74028] 

1 - 0 (0,0°,0) 11865.712 ( 0.05) [67018J 
2 - 1 (0,0°,2) 23588.44 ( 0.08) [67021J , 

(1,00,0) 23589.52 ( 0.08) [67021] 2 - 1 

2 - 1 (0,00,1) 23660.56 . ( 0.04) [67021] 

2 - 1 (0,0°,0) 23731.302 ( 0.02) [73045] 

2 - 1 (0,] Ll ,0) 23760.48 ( 0.04) [67021J 

2 - 1 (O,lut,O) 23784.74 ( 0.04) [67021] 

2 - 1 (0,2°,0) 23804.97 ( 0.04) [6702l] 

3 - 2 (0,0°,1) 35490.77 ( 0.06) [67021J 

3 - 2 (0,0°,0) 35596.91 (0.03) [67021] 

3 - 2 (0,1 L1,O) 35640.66 ( 0.06) [670211 

3 - 2 (O,lU\O) 35676.98 ( 0.06) [67021] 

3 - 2 (0,2°,0) 35707.50 ( 0.06) [67021] 

3 - 2 (0,22,0) 35720.27 ( 0.06) [67021J 

4 - 3 (0,0°,0) 47462.40 ( 0.20) [49004J 

5 - 4 (O,Oo,O) 59327.745 (00.04) [74001J 

6 - 5 (0,00,0) 71192.959 ('0.04) (74001) 

7 - 6 (0,0°,0) 83057.990 (°0.05) [74001] 

8 - 7 (O,Oo,O) 94922.81 (*0.06) [74001J 

9 - 8 (0,0°,0) 106787.38 (*0.08) [74001] 

10 - 9 (0,00,0) 118651.68 ( 0.08) [73045] 

11 - 10 (0,0°,0) 130515.68 ('0.15) [74001) 

12 - 11 (0,00,0) 142379.34 (°0.20) [74001] 

13 - 12 (0,0°,0) 154242.63 (*0.27) [74001] 
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TABU: 17.3. The microwave spectrum of OCS-Continued 

Isotopic species J'-r F F. F" 1'7 (11,,11:'113) Frequency (Unc.) Reference 

(MHz) (MHz) 

16012~S 14 - 13 (0,0°,0) 166105.53 ('0.53) [74001] 

15 - 14 (0,0°,0) 177968.00 (*0.43) [74001] 

16 - 15 (0,0°,0) 189830.02 (*0.53) [74001] 

17 - 16 (0,0°,0) 201691.55 ('0.64) [74001J 

18 - 17 (0,0°,0) 213552.56 (00.77) [74001] 

19 - 18 (0,0°,0) 225413.02 (00.92) [74001J 

20 - 19 (0,0°,0) 237272.91 ('1.08) [74001] 

21 - 20 (0,0°,0) 249132.18 ('1.26) [740011 

22 - 21 (0,0°,0) 260990.82 (*1.46) [74001] 

23 - 22 (0,0°,0) 272848.78 (*1.68) [74001] 

24 - 23 (0,0°,0) 284706.04 (*1.92) [74001] 

25 - 24 (0,0°,0) 296562.58 ('2.18) [74001] 
160 13C2S 1 - 1 (0,1',0) 13.01592 ( 5JH.) [74028] 

2 - 2 (0,1"0) 39.04683 ( 5JH.) [74028] 

3 - 3 (0,1',0) 78.09336 ( 5E-4) [74028] 

4 - 4 (0,1',0) 130.15495 ( 5E-4) [74028] 

5 - 5 (0,1,,0) 195.23106 ( 6E-4) [74028J 

6 - 6 {O, I "0) 273.32135 ( 6E-4) [74028J 

7 - 7 (0,1 1,0) 364.42517 ( 6JH.) [74028] 

8 - 8 (0,1',0) 468.54143 ( 6E-4) [74028] 

9 - 9 (0,1',0) 585.66942 (*3JH.) [74OO1J 
10-10 (0,1\0) 715.80831 ('5E-4) [74001] 

11-11 (0,1"0) 858.95695 (~8E-4) [740011 
12 - 12 (O,l l ,O) 1015.11416 (0IE_3) [74001J 
35 - 35 (0,1"0) 8192.77 ( 0.20) [67020] 

36 - 36 (0,1,,0) 8660.53 ( 0.20) [67020] 

37 - 37 (0,1',0) 9141.14 ( 0.20) [67020J 
38 - 38 (0,1"0) 9634.86 ( 0.20) [67020] 

39 - 39 (0,1',0) 10141.34 ( 0.20) [67020j 
40-40 (0,1',0) 10660.91 ( 0.20) [67020] 
41 - 41 (0,1\0) 11193.26 ( 0.20) [670201 
42 - 42 (O,l i ,O) 11738.66 ( 0.20) [67020J 

1 - 0 (0,0°,0) 12123.845 (02E-3) [74001] 
43-43 (O,l i ,O) 12296.918 ('0.06) [74001] 
44-44 (0,1"0) 12868.15 ( 0.20) [67020] 
45 - 45 (0,1',0) 13452.195 ('0.09) [74001] 
46-46 (0,1"0) 14049.196 (00.12) [740011 
47 - 47 (O,l l ,O) 14659.100 (*0.15) [74001] 
48-48 (0,1"0) 15281.901 (*0.19) [74001] 
49 - 49 (0,1',0) 15917.59 (·0.23) - [74001] 
50 - 50 (0,1',0) 16566.18 (·0.28) [74001] 

2 - I (0,0°,2) 24102.54 ( 0.04) [73045] 
2 - 1 (1,0°,0) 24110.60 ( 0.10) [73045] 
2 - 1 (0,0°,1) 24175.751 ( 0.02) [73045] 
2 - 1 (0,1 Ll ,I) 24208.276 ( 0.04) [73045J 
2 - 1 (O,lv"l) 24236.538 ( 0.04) [73045] 
2 - 1 (0,0°,0) 24247.668 ( 0.01) [73045J 
2 - 1 (0,2°,1) 24254.68 ( 0.05) [73045] 
2 - 1 (0,] lI,O) 24274.60 ( 0.05) [73045] 
2 - 1 (0,1 U1,0) 24300.64 ( 0.05) [73045] 
2 - 1 (0,2°,0) 24316.962 ( 0.02) [73045] 
2 - 1 (O,3Li ,O) 24322.92 ( 0.04) [73045] 
2 - 1 (0,4°,0) 24368.76 ( 0.10) [73045] 
2 - 1 (0,3Ui,0) 24373.26 ( 0.05) [73045] 
3 - 2 (0,0°,2) 36153.67 ( 0.10) [73045] 
3 - 2 (1,0°,0) 36165.72 ( 0.10) [73045J 
3 - 2 (0,0°,1) 36263.46 ( 0.10) [73045J 
3 - 2 (0,0°,0) 36371.390 ( 0.03) [73045] 
3 - 2 (0,22,1) 36400.79 ( 0.10) 173045) 
3 - 2 (O,IUi,O) 36450.876 ( 0.02) [73045] 
3 - 2 (0,2°,0) 36475.38 ( 0.10) [73045] 
3 - 2 (O,3Ll ,O) 36484.348 ( 0.03) [73045] 
3 - 2 (0,22,0) ~6490.72a ( 0.04) [73045J 
3 - 2 (O,aUI,O) 36559.81 ( 0.10) [73045] 
4 - 3 (0,0°,0) 48494.76 ( 0.40) [52017J 
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TABLE 17.3. The microwave spectrum of OCS-Continued 

Isotopic species I-I" P F, F" F" , (v"v;v3) Frequency (Unc.) Reference 

(MHz) (MHz) 

'60'3C2S 5 - 4 (0,0°,0) 60618.600 (*7E-3) [74001] 

5 - 4 (0,33,0) 60915.415 ( 0.02) [73045] 

5 - 4 (0,3u,,0) 60932.540 ( 0.03) [73045] 

5 - 4 (0,42,0) 60950.15 ( 0.06) [73045] 

5 - 4 (0,44,0) 61012.39 ( 0.09) [73045] 
6 - 5 (0,0",0) 72741.977 (*8E-3) [74001] 

7 - 6 (0,0°,0) 84865.166 ( 0.01) [74033] 

8 - 7 (0,0°,0) 96988.139 (*9E-3) [74001] 

9 - 8 (0,0°,0) 109110.862 (*9E-3) [74001] 

10- 9 (0,0°,1) 120873.34 ( 0.05) [73045J 
10 - 9 (0,0°,0) 121233.301 ( 0.01) [74033] 
10 - 9 (0,2°,0) 121580.46 ( 0.07) [73045] 
10- 9 (0,2L2,0) 121629.93 ( 0.10) [73045] 
10- 9 (0,2U2,0) 121630.78 ( 0.10) [73045] 
11 - 10 (0,0°,0) 133355.434 ('8E~3) [74001] 

12 - 11 (0,0°,0) 145477.221 (*7E-3) [74001] 
13 - 12 (0,0°,0) 157598.634 (*7E-3) [74001] 
14 - 13 (0,0°,0) 169719.648 ( 0.0]) [74033] 
15 - 14 (0,0°,0) 181840.209 ( 0.01) [74033] 
16 - 15 (0,0°,0) 193960.317 (*0.01) [740011 
17 - 16 (0,0°,0) 206079.922 (*0.02) [74001] 
18 - 17 (0,0°,0) 218198.997 (*0.03) [74001] 
19 - 18 (0,0°,0) 230217.510 (*0.03) [74001] 

20 - 19 (0,0°,0) 242435.432 ('0.04) [74001] 
21 - 20 (0,0°,0) 254552.730 (*0.05) [74001] 
22 - 21 (0,0°,0) 266669.373 (*0.06) [74001] 
23 - 22 (0,0°,0) 278785.330 (*0.07) [74001] 
24 - 23 (0,0°,0) 290900.570 (*0.09) [74001J 

'60 12C33S ] - 1 5/2 3/2 (0,]',0) 8.94085 ( lE-3) [74028J 

1 - 1 5/2 5/2 (0,1"0) 12.36085 ( lE-3) [74028J 
1 - 1 3/2 3/2 (0,1',0) 12.65645 ( lE-3) [74028] 

1 - 1 3/2 5/2 (0,1',0) 16.07590 ( lE-3) [74028] 

1 - 1 3/2 112 (0,1,,0) 18.85435 ( lE-3) [74028] 
2 - 2 712 7/2 (0,1',0) 37.17495 ( lE-3) [74028J 

2 - 2 3/2 3/2 (0,1',0) 37.25870 ( lE-3) [74028] 

2 - 2 3/2 5/2 (0,1',0) 39.91853 ( lE-3) [74028] 
2 - 2 112 3/2 (0,1',0) 40.69360 ( 2E-3) [74028] 
2 - 2 712 S/2 (0,1',0) 40.91805 ( lE-3) [74028] 
3 - 3 9/2 9/2 (0,1',0) 74.41935 ( 5E-4) [74028] 
3 - 3 S/2 S/2 (0,1',0) 74.57740 ( 5E-4) [74028] 
3 - 3 S/2 7/2 (0,1',0) 77.14858 ( 5E-4) [74028] 
3 - 3 3/2 S/2 (0,1',0) 79.80285 ( 7E-4) [74028] 

3 - 3 9/2 7/2 (0,1',0) 79.9S391 ( 8E-4) [74028J 
4 - 4 11/2 1112 (0,1"0) 124.08806 ( 5E-4) [74028] 
4 - 4 7/2 712 (0,1',0) 124.27980 ( IF~3) [74028J 
4 - 4 712 9/2 (0,1',0) 126.46180 ( SE-4) [74028) 
4 - 4 5/2 712 (O,} ',0) 130.2220S ( 5E-4) [74028] 

4 - 4 11/2 9/2 (0,1\0) 130.33988 ( S£-4) [74028J 
5 - 5 13/2 13/2 (0,1',0) 186.178S3 ( SE-4) [74028J 

5 - 5 7/2 9/2 (0,1',0) ]92.69020 ( SE-4) [74028] 
5 - 5 13/2 1112 (0,] ',0) 192.78980 ( SE-4) [74028] 

2 - I (0,0°,1) 23947.4 ( 0.10) [68038] 
2 - 1 3/2 1/2 (0,0°,0) 24012.292 ( 0.01) [51011] 

2 - I 5/2 512 (0,0°,0) 24012.974 ( 0.01) [51011] 

2 - 1 3/2 5/2 (0,0°,0) 24018.]3 ( 0.05) [52015] 

2 - 1 112 lI2 (0,0°,0) 24019.641 ( 0.01) [51011] 

2 - I 5/2 3/2 (0,0°,0) 24020.264 ( 0.01) [51011J 
2 - I 712 5/2 (0,0°,0) 24020.264 ( 0.01) [51011] 

2 - 1 1/2 3/2 (0,0°,0) 24032.68 ( O.OS) [52015] 

2 - 1 3/2 3/2 (0,0°,0) 24025.467 ( 0.01) [51OU] 

2 - I 5/2 3/2 (0,1 1",0) 24044.0 ( 0.10) [68038] 

2 - 1 5/2 5/2 (0,1 LI ,0) 24046.9 ( 0.10) [68038J 

2 - 1 3/2 312 (O,lll ,0) 24046.9 ( 0.10) [68038] 

2 - 1 7/2 5/2 (0,1 L1,0) 24051.2 ( 0.10) [68038] 

2 - 1 5/2 3/2 (0,1 v',O) 24069.2 ( 0.10) [68038J 
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TABLE 17.3. The microwave spectrum of OCS-Continued 

Isotopic species f-J" F F; F' r; (vl,v{,va> Frequency (Unc.) Reference 

(MHz) (MHz) 

160 1'c"S 2 - 1 5/2 5/2 (0,1 m,O) 24072.0 ( 0.10) [68038] 

2 - 1 3/2 3/2 (O,lUI,O) 24072.0 ( 0.10) [68038] 

2 - 1 7/2 5/2 (0,1 m,O) 24075.7 ( 0.10) [68038] 

2 - 1 (0,2°,0) 24092.4 ( 0.10) [68038] 

4 - 3 5/2 3/2 (0,0°,0) 48038.19 ( 0.40) [52017] 
4 - 3 7/2 5/2 (0,0°,0) 48038.19 ( 0.40) [52017J 
4 - 3 9/2 712 (0,0°,0) 48039.13 ( 0.40) [52017] 
4 - 3 11/2 9/2 (0,0°,0) 48039.13 ( 0.40) [52017] 

ISOI2c"S 1 - 1 (0,1\0) 11.30655 ( 5E-4) [74028] 

2 - 2 (0,1\0) 33.91795 ( lE-3) [74028] 
3 - 3 (0,1 "0) 67.83550 ( lE-3) [74028J 
4 - 4 (0,1 "0) 113.05850 ( lE-3) [74028] 
5 - 5 (0,1',0) 169.58685 ( IE-3) [74028] 
6 - 6 (0,1',0) 237.41975 ( lE-3) [74028] 
7 - 7 (0,1\0) 316.55685 ( lE-3) [74028] 
8 - 8 (0,1 1,0) 406.99756 (*7E-4) [74001] 
9 - 9 (0,1',0) 508.74114 (*8E-4) [74001J 

10 - 10 (0,1 1,0) 621.78683 ('IE-3) [74001] 
11-11 (0,1',0) 746.13378 ('lE-3) [74001] 
12 - 12 (0,1 1,0) 881.78105 ('2E-3) [74(01) 
35 - 35 (0,1"0) 7117.137 ('0.04) [74001J 
36 - 36 (0,1\0) 7523.494 ('0.05) [74001] 
37 - 37 (0,1 1,0) 7941.100 ('0.05) [74001] 
38 - 38 (0,1 1,0) 8369.97 ( 0.14) [73045] 
39 - 39 (0,1 1,0) 8810.00 ( 0.14) [73045] 
40-40 (0,1"0) 9261.36 ( 0.14) [73045] 
41 - 41 (0,1 \0) 9723.966 ('0.05) [74001] 
42 - 42 (0,1',0) 10197.81 ( 0.14) [73045] 
43-43 (0,1 1,0) 10682.819 ('0.04) [74001] 
44-44 (0,1',0) 11179.10 ( 0.20) [73045] 

1 - 0 (0,0°,0) 11409.717 ('6E-3) [74001J 
45 - 45 (0,1',0) 11686.~9 ( 0.20) [73045] 
46-46 (0,1 1,0) 12205.295 (*0.04) [74001] 
47 - 47 (0,1',0) 12735.24 ( 0.14) [73045J 
48-48 (0,1',0) 13276.41 ( 0.14) [73045) 
49 - 49 (0,1 1,0) 13828.724 ('0.08) [74001] 
50 - 50 (0,1\0) 14392.20 ( 0.20) [73045] 

2 - 1 (1,0°,0) 22679.38 ( 0.08) [73045] 
2 - 1 (0,0°,2) 22688.524 ( 0.04) [73045] 
2 - 1 (0,0°,1) 22754.570 ( 0.02) [73045] 
2 - 1 (O,l L',I) 22788.585 ( 0.04) [73045] 
2 - 1 (0,1 VI ,1) 22812.773 ( 0.04) [73045] 
2 - 1 (0,0°,0) 22819.404 ( 0.02) [73045] 
2 - 1 (0,2°,1) 22835.26 ( 0.10) [73045] 
2 - 1 (O,lL',O) 22848.653 ( 0.02) [73045] 
2 - 1 (0,1 m,O) 22871.228 ( 0.02) [73045] 
2 - 1 (0,2°,0) 22891.663 ( 0.02) [73045] 
2 - I (O,3LI,O) 22902.513 ( 0.03) 173045) 
2 - 1 (0,3 111 ,0) 22946.543 ( 0.04) [73045] 
2 - 1 (0,4°,0) 22947.972 ( 0.04) [73045J 
3 - 2 (0,0°,1) 34131.83 ( 0.10) [73045J 
3 - 2 (0,1 Ll,l) 34182.85 ( 0.15) [73045] 
3 - 2 (O,lul,l) 34219.151 ( 0.03) [73045] 
3 - 2 (0,0°,0) 34229.045 ( 0.03) [73045] 
3 - 2 (0,2°,1) 34252.84- ( 0.07) [73045] 
3 - 2 (0,2',1) 34268.13 ( 0.10) [73045) 
3 - 2 (0,111,0) 34272.920 ( 0.03) (73045) 
3 - 2 (O,l UI ,O) 34306.73 ( 0.10) [73045] 
3 - 2 (0,2°,0) 34337.45 ( 0.10) [73045] 
3 - 2 (0,2',0) 34350.073 ( 0.03) [73045] 
3 - 2 (0,3Ll ,0) 34353.748 ( 0.04) [73045J 
3 - 2 (0,3Ui,0) 34419.83 ( 0.15) [730451 
3 - 2 (0,4°,0) 34421.89 ( 0.15) [73045] 
4 - 3 (0.0°.0) 45638.595 (·0.02) [74001] 
5 - 4 (0,0°,0) 57048.039 (·0.02) [74001] 
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TABLE 17.3. The microwave spectrum of OCS-Continued 

Isotopic species f-J" F 

I 
F; F' r, (VI'V;V3) Frequency (Une.) Reference 

(MHz) (MHz) 

18012~2S 5 - 4 (0,33,0) 57349.313 ( 0.03) [73045] 
5 - 4 (0,42,0) 57394.56 ( 0.08) [73045] 
5 - 4 (0,44,0) 57447.96 ( 0.10) [73045] 
6 - 5 (0,0°,0) 68457.347 (*0.02) [74001] 
7 - 6 (0,0°,0) 79866.492 (*0.03) [74001] 
8 - 7 (0,00,0) 91275.445 (*0.03) [74001] 
9 - 8 (0,0°,0) 102684.181 (·0.03) [74001J 

10- 9 (0,0°,0) 114092.672 (*0.03) [74001) 
11 - 10 (0,0°,1) 125144.13 ( 0.08) [73045] 
ll-lO (0,0°,0) 125500.89 ( 0.03) [73045J 
11-10 (0,22,1) ]25642.98 ( 0.15) [73045] 
1] - ]0 (O,ILl,O) 125661.45 ( 0.03) [73045] 
11 - 10 (0,2°,0) 125898.90 ( 0.13) [73045] 
11 - 10 (0,21.2,0) 125943.69 ( 0.04) [73045J 
11 - 10 (0,2U2,O) 125944.57 ( 0.03) [73045] 
11-10 (0,33,0) ]26162.98 ( 0.07) [73045J 
ll-lO (0,4',0) 126380.09 ( 0.20) [73045J 
12 - 11 (0,0°,0) 136908.808 (·0.06) [740011 
13 - 12 (0,00,0) 148316.400 (*0.08) [74001J 
14 - 13 (0,00,0) 159723.64 (·O.ll) [74001J 
15 - 14 (0,00,0) 171130.49 (*0.14) [74001J 
16 - 15 (0,0°,0) 182536.94 (*0.17) [74001] 
17 - 16 (0,0°,0) 193942.95 (·0.22) [74001] 
18 - 17 (0,0°,0) 205348.50 (*0.26) [74001J 
19 - 18 (0,00,0) 216753.56 ('0.32) [74001] 
20 - 19 (0,00,0) 228158.10 (*0.38) [74001] 
21 - 20 (0,0°,0) 239562.09 (*0.44) [74001] 
22 - 21 (0,0°,0) 250965.51 (*0.52) [74001] 
23 - 22 (0,0°,0) 262368.34 (*0.60) [74001] 
24 - 23 (0,0°,0) 273770.53 (*0.69) [74001] 
25 - 24 (0,0°,0) 285172.07 (*0.79) [74001J 
26 - 25 (0,0",0) 296572.94 (*0.90) [74001J 

16013~5 2 - 1 (0,0°,1) 23576.55 ( 0.03) [73045] 
2 - 1 (0,0°,0) 23646.888 ( 0.01) (73045) 
2 - I (O,lll ,0) 23673.41 ( 0.06) [7400]J 
2 - 1 (O,lu"O) 23698.20 ( 0.06) [74001] 
3 - 2 (0,0°,0) 35470.264 ( 0.02) [73045J 
3 - 2 (0,2",0) 35573.06 ( 0.04) [73045J 
3 - 2 (0,22,0) 35586.22 ( 0.04) [73045] 

17012~2S 2 - 1 5/2 3/2 (0,0°,0) 23534.101 ( 0.03) [52014] 
2 - 1 7/2 7/2 (0,0°,0) 23534.164 ( 0.02) [52014] 
2 - 1 112 3/2 (0,0°,0) 23534.308 ( 0.02) [52014J 
2 - 1 7/2 5/2 (0,0°,0) 23534.422 ( 0.02) [52014J 
2 - 1 9/2 7/2 (0,00,0) 23534.422 ( 0.02) [52014J 
2 - 1 3/2 3/2 (0,0°,0) 23534.481 ( 0.03) [52014J 
2 - ] 5/2 5/2 (0,0°,0) 23534.481 ( 0.03) [52014] 

lB013~25 2 - I (0,0°,]) 22699.94 ( 0.15) [73045] 
2 - 1 (0,0°,0) 22764.240 ( 0.02) [73045J 
2 - 1 (O,ILi ,O) 22790.88 ( 0.08) [730451 
2 - 1 (0,1 VI,O) 22814.034 ( 0.06) [73045J 
3 - 2 (O,lvl,O) 34221.116 ( 0.06) [73045] 

IBOI2~S 2 - I (0,0°,1) 22176.76 ( 0.03) [73045] 
2 - 1 (0,0°,0) 22239.850 ( 0.02) [73045] 

2 - 1 (0,1 Ll ,0) 22268.57 ( 0.05) 173045J 
2 - 1 (0,1 m,O) 22290.14 ( 0.05) [73045J 
2 - 1 (0,2°,0) 22310.87 ( 0.06) [73045J 

IB013~S 2 - I (0,0°,0) 22179.42 ( 0.08) [73045J 
160 12(;"'65 2 - 1 (0,0°,0) 23198.67 ( 0.10) [49005J 
I·012~5S 2 - 1 5/2 5/2 (0,0°,0) 23452.444- ( 0.02) [54005] 

2 - 1 3/2 3/2 (0,0",0) 23453.055 ( 0.02) [54005] 

2 - 1 5/2 3/2 (0,0°,0) 23456.963 ( 0.02) [51011J 

2 - I 712 5/2 (0,0°,0) 23456.963 ( 0.02) [51011] 

2 - 1 3/2 112 (0,00,0) 23462.906 ( 0.02) [54005] 
16014~2S 2 - 1 (0,0",0) 24173.0 ( 2.0 ) [48007] 

·Calculated transition frequency. 
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Table 18. Rotational constants for OCSe. 

Isotopic Vih. State By (MHz) qv (MHz) Reference Isotopic IVib. ~tate B (MHz) qy (MHz) I Reference 
v 

Species VI v~ Y3 Species i VI YZ Y3 Z 

I6012C74Sea a 0° a 4 095.806 (5) [50012] 16012C82Sef 0 00 0 3 994.064(3) [56005J 

0 01 0 4 102.89(5) 3.17 [67010J 0 11 a 4 000.95(5) 3.12 [49003J 

0 0° I 4 082.18(5) [67010J 0 2° 0 4 007.06(6) [67010J 
160 1ZC75Se a 0 0 0 0 4 081.938(10) [55006J 0 22 a 4 007.68(6) [67010J 

160 12C 76 Seb 0 00 0 4 068.438(10) [56005J 0 00 1 3 980.972(50) [49003J 

0 11 0 4 075.46(5) 3. 24 [49003J 0 11 1 3 988.15(6) 3.35 [67010J 

° 20 0 4 081.66(6) [67010] 160 13C76Se b 
0 00 

° 4 031.43(6) [67010] 

0 22 a 4 082.37(6) [67010J 160 13C77 Se C 0 00 0 4 018.12(6) [67010] 

0 0° 1 4 054.96(2) [67010J 160 13C78 Se d 0 00 0 4 005.11(5) [67010J 

160 12e77 Sec 0 00 0 4 055.241(3) [5600SJ 16013C80Se & 0 00 0 3 979.9918 (lS) [760~5] 

0 11 0 4 062.28(5) 3.21 [67010J 1 00 0 3 959.5582(60) [76015] 

0 22 0 4 069.08(6) [67010J a 11 0 3 986.4500(20) 3.1952(40) [76015J 

0 00 1 4 041.82(5) [49003J a 2° 0 3 992.1789(50) [76015] 

16012C78Sed 0 00 0 4 042.413(3) [56005] a 22 0 3 992.8295(30) [7601S] 

0 11 0 4 049.41(5) 3.19 [67010J 0 00 1 3 966.7858(30) [76015J 

° 2° 0 4 055.55(5) [67010J 16013C82Sef 
° 00 0 3 956.05(6) [67010J 

0 22 0 4 056.26(5) [67010] 18012C78Seh 0 00 0 3 746.86(6) [67010J 

0 31 0 4 061. 83 (6) 3.38 [67010J 180 12C BOSe h 0 00 0 3 722.6821(10) [7601SJ 

° 00 1 4 029.06(5) [49003J 1 00 
0 3 702.0201(60) [7601SJ 

0 11 1 4 036.38(6) 3.30 [67010J 0 11 0 3 729.2448(40) 2.7530(50) [76015J 

° 00 2 4 015.46(6) [67010] ° 20 0 3 735.1216(60) [76015J 

1601ZC79Se a 00 0 4 029.848(1) [55005J 0 22 0 3 735.745(10) [76015 J 
16012C80See 0 00 0 4 017 .650(3) [76015J 0 00 1 3 711.0384(40) [76015] 

1 0 0 
0 3 995.859(25) [76015J 

0 11 0 4 024.556(3) 3.172(2) [76015J 

0 20 0 4 030.674(40) [76015J 

0 22 0 4 031.370(40) [76015J 

0 31 
0 4 036.734 (60) 3.20 [67010 J 

0 00 1 4 004.389(40) [7601SJ 

0 11 1 4 011.709(60) 3. 25 . [67010 J 

0 00 2 3 990.92(5) [67010 J 

a 
)\ssurned Dv = 0.70 kHz. f 

DO = 0.6640 kHz [S6005J was assumed for the vibrational 
b 

DO 0.6846 kHz [56005 J was assumed for the vibrational states. states. 
c 

DO 0.6834 kHz [56005 ] \v'as assumed for the vibrational states. g 
0(00 00) 0(01 10) 0.665(4) kHz, = 0.671 (4) kHz, and 

d 
DO 0.6771 kHz [56005 J assumed for the vibr"ational states. D (00 0 1) was 0.665 kHz (assumed)[76015J. 

e 
DO 0.6695 kHz [S6005J assumed for the vibrational states. h 0(00°0) and 0(01 10) 

\..;as 
0.566(4) kHz, = 0.580(40) kHz 

[76015J. 
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Isotopic species 

160 12C74Se 

16012C7SSe 

160 12C76Se 

16012C77Se 

160 12C78Se 
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Table 18.1. Hyperfine constants, electric dipole moments and Zeeman 

constants for DeSe. 

Parameter Isotopic 'Vib. State 
~ Species VI Vz v3 

cqQ ( 79 Se ) 160 12(795e 0 

eqQ ( 7SSe) 16012(7S 50 a 

c 79 
16012C795c 0 

S8 

" 160 12c 80 5e 0 

" 160 12(805e 0 

" 16 012(8°50 0 

gL 
160 12c 765e 0 

g, 16012e805e 0 

XL - x:! 
a oe 765e, Oe 77

Se ° 
a Units are erg/G 2 ·male. 

Additional reference: [52012]. 

00 0 

00 0 

00 0 

00 0 

11 
° 

00 1 

00 0 

00 0 

0
0 ° 

Value 

752.21(2) MHz 

946 MHz 

3.2 (15) kHz 

0.754 D' 

0.730 D 

0.728 D 

-O.01969(20)"N 

-0.01952(lO)"N 

10.06(18)'10- 6 

TABLE 18.2. The microwave spectrum of OCSe 

I-I" F ;; 
I 

F' F{ (V I,\I';'V3) 

3 - 2 (0,0",0) 
4 - 3 (0,0°,1) 
4 - 3 (O,l li ,O) 
4 - 3 (O,luI,O) 

3 - 2 512 5/2 (0,0",0) 
3 - 2 3/2 3/2 (0,0°,0) 
3 - 2 9/2 7/2 (0,0°,0) 
3 - 2 U/2 9/2 (0,0°,0) 

3 - 2 7/2 5/2 (0,0°,0) 
3 - 2 5/2 3/2 (0,0°,0) 
1 - 0 (0,0°,0) 
3 - 2 (0,0°,0) 
3 - 2 (O,ILl,O) 

3 - 2 (O,luI,O) 

4 - 3 (0,0°,1) 

4 - 3 (0,2°,0) 
4 - 3 (0,22,0) 

12 - 11 (0,0°,0) 
15 - 14 (0,0°,0) 
18 - 17 (0,0°,0) 
21 - 20 (0,0",0) 
24 - 23 (0,0°,0) 
27 - 26 (0,0°,0) 
30 - 29 (0,0°,0) 

3 - 2 (0,00,1) 

3 - 2 (0,0°,0) 

3 - 2 (O,l li,O) 
3 - 2 (0,1 UI ,0) 

4 - 3 (0,:12,0) 
12 - 11 (0,0°,0) 
15 - 14 (0,0°,0) 
18 - 17 (0,0°,0) 

21 - 20 (0,0°,0) 
24 - 23 (0,0°,0) 

27 - 26 (0,0°,0) 

3 - 2 (0,0°,1) 
3 - 2 (0,0°,0) 

3 - 2 (O,Ill,O) 

3 - 2 (O,luI,O) 

4 - 3 

I 

(0,0°,2) 

4 - 3 (0,1 L1,l) 

4 - 3 (O,lul,l) 

Reference 

[SSOOS] 

[55006] 

[ 55005] 

[49003J 

[49003] 

[49003J 

[70037] 

[ 70037J 

[ 70037] 

Frequency 
(MHz) 

24574.76 
32657.3 
32809.7 
32836.1 
24429.58 
24455.21 
24471.31 
24480.45 
24517.93 
24565.87 
8136.9 

24410.48 
24442.98 
24462.42 
32439.52 
32653.1 
32658.8 
97637.78 

122043.90 
146447.90 
170849.06 
195247.17 
219641.79 
244032.33 
24250.84 
24331.38 
24363.97 
24383.21 
32552.5 
97321.07 

121647.98 
145972.74 
170294.80 
194613.75 
218929.21 

24174.30 
24254.43 
24286.82 
24305.95 
32123.5 
32277.7 
32304.1 
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(Unc.) Reference 

(MHz) 

( 0.02) [500121 
( 0.20) [67010] 
( 0.20) [67010] 
( 0.20) [67010] 
( 0.05) [55006J 
( 0.05) [55006] 
( 0.05) [55006] 
( 0.05) [55006J 
( 0.05) [55006] 
( 0.05) [55006] 
( 0.10) [70037] 
( 0.02) [50012] 
( 0.30) [49003] 
( 0.30) [49003] 
( 0.10) [67010] 
( 0.50) [67010] 
( 0.50) [67010] 
( 0.20) [56005] 
( 0.25) (56005] 
( 0.30) [56005] 
( 0.35) 156005] 
( 0.40) [56005] 
( 0.45) [56005] 
( 0.50) 156005] 
( 0.30) [49003] 
( 0.02) 150012] 
( 0.30) [49003] 
( 0.30) [49003] 
( 0.50) [670101 
( 0.20) [56005] 
( 0.25) [56005] 
( 0.30) [56005] 
( 0.35) [56005] 
( 0.40) [56005] 
( 0.45) [56005J 
( 0.30) [49003J 
( 0.02) [50012] 
( 0.30) [49003] 
( 0.30) [49003] 
( 0.50) 167010] 
( 0.50) [670101 
( 0.50) [67010J 
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TABLE 18.2. The microwave spectrum of OCSe-Continued 

Isotopic species f-r F F; F' r. (v"v,;,v,) Frequency (Une.) Reference 

(MHz) (MHz) 

!·0 12 C78 Se 4 - 3 (0,2",0) 324M.20 ( 0.20) 1670101 

4 - 3 (0,22,0) 32449.94 ( 0.20) [670 !OJ 
4 - 3 (O,3Li ,O) 32467.4 ( 0.50) [67010] 

4 - 3 (O,3U1 ,0) 32521.5 ( 0.50) [67010] 

6 - 5 (0,0°,0) 48508.88 ( 0.30) [49003] 

7 - 6 (0,0°,0) 56593.16 ( 0.30) [49003] 

12 - 11 (0,0°,0) 97013.24 ( 0.20) [56005] 

15 - 14 (0,0",0) 121263.28 ( 0.25) [56005] 

18 - 17 (0,0°,0) 145511.08 ( 0.30) [56005] 

21 - 20 (0,0°,0) 169756.27 ( 0.35) [56005] 

24 - 23 (0,0°,0) 193998.34 ( 0.40) [56005] 

27 - 26 (0,0°,0) 218236.97 ( 0.45) [56005J 

30 - 29 (0,0",0) 242471.47 ( 0.50) [56005J 

33 - 32 (0,0°,0) 266701.93 ( 0.55) [560051 
16012C79Se 3 - 2 7/2 7/2 (O,Oo,O) 24153.201 ( 4E":3) [55005] 

3 - 2 11/2 9/2 (0,0°,0) 24159.928 ( 4£...3) [55005] 

3 - 2 112 3/2 (0,0°,0) 24159.928 ( 4£...3) [55005J 

3 - 2 13/2 1112 (0,0°,0) 24170.179 ( 3£...3) [55005J 

3 - 2 9/2 7/2 (0,0°,0) 24190.772 ( 4£...3) [55005] 

3 - 2 3/2 3/2 (0,0°,0) 24204.692 ( 0.01) [53008] 

3 - 2 712 5/2 (0.0°,0) 24234.352 ( 5E-3) [55005] 
160 12CS"Se 1 - 0 (0,0°,0) 8035.3 ( 0.10) [70037] 

3 - 2 (0,0°,1) 24026.26 ( 0.30) [49003] 
16012CS"Se 3 - 2 (0,0°,0) .,24105.85 ( 0.02) '150012] 

3 - 2 (O,ILI,O) 24137.80 ( 0.30) [55002] 
3 - 2 (0,1 m,O) 24156.46 ( 0.30) [55002] 
3 - 2 (0,2°,0) 24184.97 ( 0.30) [55002] 
3 - 2 (0,22,0) 24188.97 ( 0.30) [55002] 
4 - 3 (0,0°,2) 31927.15 ( 0.30) [670101 
4 - 3 (O,ILl,I) 32080.5 ( 0.50) [67010] 
4 - 3 (0,1 m,l) 32106.5 ( 0.50) [67010J 
4 - 3 (0,2°,0) 32245.38 ( 0.30) [67010] 
4- 3 (0,22,0) 32251.05 ( 0.30) [67010] 
4 - 3 (0,3Ll,0) 32268.1 ( 0.50) [67010] 
4 - 3 (O,3U1,O) 32319.3 ( 0.50) [67010] 
6 - 5 (0,0°,0) 48211.46 ( 0.30) [49003] 
7 - 6 (0,0°,0) 56246.47 ( 0.30) [49003] 

12 - 11 (0,0°,0) 96418.95 ( 0.20) [56005] 
12 - II (0,1 LI,O) 96546.60 ( 0.20) [56005] 
12 - II (O,lu"O) 96622.76 ( 0.20) [560051 
15 - 14 (0,0°,0) 120520.40 ( 0.25) [56005J 
15 - 14 (O,IlI,O) 120679.98 ( 0.25) [56005J 
15 - 14 (0,1 UI,O) 120775.11 ( 0.25) [560051 
18 - 17 (0,0°,0) 144619.81 ( 0.30) [56005J 
18 - 17 (O,lLI,O) 144811.06 ( 0.30) [56005] 
18 - 17 (0,1 m,O) 144925.26 ( 0.30) [56005J 
21 - 20 (0,0°,0) 168716.41 ( 0.35) [56005] 
21 - 20 (O,lL\O) 168939.60 ( 0.35) [56005] 
21 - 20 (0,1 VI ,0) 169072.81 ( 0.35) [56005] 
24 - 23 (0,0°,0) 192810.17 ( O.<w) [56005] 
24 - 23 (0,1 Ll,O) 193065.08 ( 0.40) [56005J 
24 - 23 (O,lUI,O) 193217.26 ( 0.40) [56005j 
27 - 26 (0,0°,0) 216900.38 ( 0.45) [56005) 
27 - 26 (O,l LI ,O) 217186.90 (0.45) [56005] 
27 - 26 (O,l U\O) 217358.18 ( 0.45) [56005] 
30 - 29 (0,0°,0) 240986.62 ( 0.50) [56005J 
33 - 32 (0,0°,0) 265068.60 ( 0.55) [56005] 
36 - 35 (0,0°,0) 289145.50 ( 0.60) [56005] 
39 - 38 (0,0°,0) 313217.57 ( 0.65) [56005J 

160 12CUSe 3 - 2 (0,0°,1) 23885.76 ( 0.30) [49003] 
3 - 2 (0,0°,0) 23964.33 ( 0.02) [50012] 
3 - 2 (O,ILl,O) 23996.26 ( 0.30) [49003J 
3 - 2 (O,lU\O) 24014.97 ( 0.30) [49003] 
4 - 3 (0,1 Ll,l) 31891.6 ( 0.50) [6701 OJ 
4 - 3 (0,1 VI,I) 31918.4 ( 0.50) [6701 OJ 
4 - 3 (0,2°,0) 32056.3 ( 0.50) [67010J 
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Isotopic species 

16 0 12 CsaSe 

160IlC76Se 
16013C77Se 
160 13C'8Se 
160 13cOOSe 

160 13cOOSe 

160 13C!2Se 
180 12C7BSe 
lB012cOOSe 

MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 

TABLE 18.2. The microwave spectrum of OCSe-Conlinued 

)'-1" F F; F' F7 (V 1;V{,V3) Frequency (Une.) Reference 

(MHz) (MHz) 

4 - 3 (0,22,0) 32061.3 ( 0.50) [67010] 
7 - 6 (0,0°,0) 55916.19 ( 0.30) [49003] 

12 - 11 (0,0°,0) 95852.94 ( 0.20) [56005] 
15 - 14 (0,0·,0) 119812.89 ( 0.25) [56005] 
18 - 17 (0,0",0) 143770.82 ( 0.30) [560051 
21 - 20 (0,0°,0) 167726.08 ( 0.35) [56005] 
24 - 23 (0,0",0) 191678.34 ( 0.40) [56005J 
27 - 26 (0,0·,0) 215627.18 ( 0.45) [56005] 
30 - 29 (O,O·,O) 239572.08 ( 0.50) [560051 
33 - 32 (0,0°,0) 263512.90 ( 0.55) [56005] 

4 - 3 (0,0°,0) 32251.3 ( 0.50) [67010] 
4 - 3 (0,0°,0) 32144.8 ( 0.50) [6701 OJ 
3 - 2 (0,0°,0) 24030.58 ( 0.30) [49003] 
3 - 2 (0,0·,1) 23800.634 ( 0.03) [76015] 
3 - 2 (0,0",0) 23879.891 (0.02) [76015] 
3 - 2 (O,I11,O) 23909.100 ( 0.03) [76015] 
3 - 2 (O,lUI,O) 23928.239 ( 0.03) [76015] 
4 - ;} (0,0°,1) 31734.128 ( 0.02) [76015] 
4 - 3 (0,0°,0) 31839.760 ( 0.0l) [76015J 
4 - 3 (O,ILl ,O) 31878.643 ( 0.01) [76015J 
4 - 3 (O.lUI,O) 31904.215 ( 0.01) [76015J 
4 - 3 (0,2°,0) 31937.261 ( 0.03) [76015] 

4- - 3 (0,22,0) 31942.508 ( 0.01) [760151 
4 - 3 (0,0°,0) 31648.2 ( 0.50) [6701OJ 
4 - 3 (0,0°,0) 29974.7 ( 0.50) [67010] 

3 - 2 (0,0",1) 22266.19 ( 0.09) [76015J 
3 - 2 (0,0°,0) 22336.032 ( 0.03) [76015] 

3 - 2 (O,IL\O) 22367.186 ( 0.05) [76015] 

3 - 2 (0,1 m,O) 22383.680 ( 0.05) [76015] 
3 - 2 (0,2",0) 22410.68 ( 0.06) [76015] 

3 - 2 (0,22,0) 22414.43 ( 0.06) [76015J 
4 - 3 (0,0°,1) 29688.158 ( 0.03) [76015] 

4 - 3 (0,0°,0) 29781.312 ( 0.01) [76015] 

4 - 3 (O,ILI,O) 29822.800 ( 0.03) [760151 
4 - 3 (0,1 m,O) 29844.832 ( 0.03) [76015J 

4 - 3 (0,2°,0) 29880.832 ( 0.05) [760151 
4- - 3 (0,22,0) 29885.86 ( 0.08) [76015j 

5 - 4: (0,0°,1) 37110.09 (0.10) I [160 IS] 
5 - :1 (0,0°,0) 37226.535 (0.03) [76015] 

5 - (0,2°,0) 37350.90 ( 0.10) [76015] 

Table 19. Molecular parameters for SeSe [71022J. 

_.----- ---~. 

Vih. State 
32S12C82So 32512(805e 32S12C78Se 32S12C765e Parameter 

v{ v} VI 

B 
v 

(MHz) a a 00 a 2 027.113 2 043.310 2 060.321 2 078.190 

B (MHz) 0 11 0 Z 
v 

031. 229(5) 2 047.443(3) 2 064.490(3) 2 082.405(5) 

B (MHz) 0 v 
22 0 2 035.345(5) 2 051. 576(3) 2 068.659(3) 2 086.620(5) 

qv (MHz) 0 11 a 0.996(5) 1.005(3) 1. 021 (3) 1.041(5) 

DJ (kHz) .. . 0.163(40) 0.225(150) ... 

" (D) 0 22 0 . .. 0.031(5) ... ... 

a The rotational constants for the ground vibrational state were extrapolated from 

those derived for the excited vibrational states. These are believed to be more 

accurate than the vales derived from measurements reported in [50013J. 
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Isotopic species 

32S12C'Se 

32S12c""Se 

32S12C78Se 

32S12C76Se 

flANK J. LOVAS 

TABLE 19.1. The microwave spectrum of SCSe 

f-J" F F, F' F{ (v),v:'vJ Frequency 
(MHz) 

8 - 7 (0,1 L1,0) 32491.00 
8 - 7 (O,lUI ,O) 32506.95 
8 - 7 (0,22,0) 32564.60 
9 - 8 (O,I!!'l,O) 36552.28 
9 - 8 (O,lUI,O) 36570.20 
9 - 8 (0,22,0) 36635.05 
7 - 6 (O,ILl,O) 28656.94 
7 - 6 (O,l uI ,O) 28671.00 
7 - 6 (0,22,0) 28721.86 
8 - 7 (0,1"1,0) 32750.70 
8 - 7 (0,1 U\O) 32766.80 
8 - 7 (0,22,0) 32824.92 
9 - 8 (O,I LI,O) 36844.45 
9 - 8 (0,1 UI ,0) 36862.55 
9 - 8 (0,22,0) 36927.93 
7 - 6 (O,lLl ,O) 28895.44 
7 - 6 (O,IUI,O) 28909.71 
7 - 6 (0,22,0) 28960.95 
8 - 7 (0, 1 lI,O) 33023.19 
8 - 7 (O,IUI,O) 33039.55 
8 - 7 (0,22,0) 33098.06 
9 - 8 (0.1"\0) 37151.01 
9 - 8 (O,IUI,O) 37169.39 
9 - 8 (0,22,0), 37235.24 
8 - 7 (0,1"\0) 33309.48 
8 - 7 (0,1 VI,O) 33326.08 
8 - 7 (0,22,0) 33385.00 
9 - 8 (0,1 L1,O) 37473.00 
9 - 8 (0,1 m,O) 37491.82 
9 - 8 (0,22,0) 37558.10 

Table 20. Rotational constants and dipole moment for 

SeTe [5400Z]a. 

Isotopic B b (MHz) "z (MHz) (MHz) 
Species 0000 '\r 

se l3 0Te 1 559.9303(30) 3.2446(30) 0.6599(30) 

SC 128Te 1 565.7022(30) 3.2551(30) 0.6649(30) 

SC 126Te I 571.6524(30) 3.2657(30) 0.6706(30) 

SC l25 Te 1 574.6925(30) 3.2712(30) 0.6728(30) 

Se 124Te 1577.7898(30) 3.2764(30) 0.6752(30) 
23Te 1 580.9261(30) 3.2818(30) 0.6776(30) 

SC 122Te 1 584.1224(30) 3.2870(30) 0.6786(30) . 
= 0.172(2) D 

I 
~SCTe 

a This work reports the observation of the J=6+S, 

J=7+6 and J= 8+7 transitions for the (0,0°,0), 

(0,1 1 ,0) and (0,2 2,0) states. However, observed 

frequencies are given only for the J=8+7 transitions 

for the (0,1 1 ,0) state. 

b Dv=O.095 kHz was used for all isotopic species. 
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(Une.) Reference 
(MHz) 

( 0.05) [71022] 
( 0.05) [71022] 
( 0.05) [71022J 
( 0.05) [71022] 
( 0.03) [71022] 
( 0.05) [71022] 
( 0.01) [71022] 
( 0.01) [71022J 
( 0.01) [71022] 
( 0.01) [71022J 
( 0.01) [71022J 
( 0.01) [71022] 
( 0.01) [71022] 
( 0.01) [71022] 
( 0.01) [71022] 
( 0.03) [71022] 
( 0.03) [71022] 
( 0.05) [71022] 
( 0.01) [71022] 
( 0.01) [710221 
( 0.01) 17l022] 
( 0.01) [71022] 
( 0.01) [71022] 
( 0.01) [71022J 
( 0.05) [71022] 
( 0.05) [71022J 
( 0.05) [710221 
( 0.05) [71022] 
( 0.03) [71022] 
( 0.05) [71022] 



Isotopic species 

32SI2CI3O.y-e 

32s'2CI2'1'e 

32S 12C12"Te 

32S12C'~e 

32S 12CI2"'Te 

32S12C'2'1'e 

32S12C'22Te 

Isotopic species 

H12C12C 

MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 

TABLE 20.1. The microwave spectrum of SCfe 

f-J" F I F; F' F{ (Vl,V~V3) Frequency (Une.) 

(MHz) (MHz) 

B - 7 (O,ILl,O) 25005.326 ( 0.04) 

8 - 7 (O,lu"O) 25015.884 ( 0.04) 

8 - 7 (O,Ill,O) 25097.805 ( 0.04) 

8 - 7 (O,Iu"O) 25108.444 ( 0.04) 

8 - 7 (O,ILl,O) 25193.132 ( 0.04) 

8 - 7 (O,lUl,O) 25203.861 ( 0.04) 

8 - 7 (0,1 LI,O) 25241.844 ( 0.04) 

8 - 7 (O,llll,O) 25252.608 ( 0.04) 

8 - 7 (0,1 Ll ,0) 25291.465 ( 0.04) 

8 - 7 (0,1 01 ,0) 25302.268 ( 0.04) 

8 - 7 (O,lLl,O) 25341.714 ( 0.04) 

8 - 7 (O,lUI,O) 25352.555 ( 0.04) 

8 - 7 (O,Ill,O) 25392.929 ( 0.04) 

8 - 7 (0,1 Ul,O) 25403.788 ( 0.04) 

Table 21. Molecular parameters for HCC, 

Parameter 

I 

Hl2 C 12e ,,13C12C H12 c 13 e DIZe 12 c 

BO-ZDO 43 674.37 (10) 

-62.57(13) 

b 40.24(43) 139(1) 863(1) 6.177 

c 12.23(35) 52(2) 117 (2) 1.877 

Reference [74002] [74042] [74042] [74046] 

TABLE 21.1. The microwave spectrum of HCC 

f - r F; 
I 

F{ (v"v2,va) Frequency 
(MHz) 

3/2 - 112 2 1 (0,0,0) 87317.05 
3/2 - 1/2 1 0 (0,0,0) 87328.70 
112 - 112 1 1 (0,0,0) 87402.10 
112 - 112 0 1 (0,0,0) 87407.23 

Table 21a. Molecular parameters for KrCIF. [75034] 

Parameter 82 Kr 35 Cl 19 r 84Kr35Cl19F 86
Kr

35
Cl

19 r 84
Kr

37(l19 F 

B (MHz) 933.4239(50) 925.1859(50) 917.3176(50) 914.4371(50) 

DJ (kHz) a 1.86(20) a a 

eqQ U1Hz) '141.521(20) ·141. 519(20) -141.517(20) -111.544 (20) 

~a CD) 1.136(3) 

a The value of OJ determined for 84Kr3SC119F was used to determine B for 

the other isotopic species. 
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Reference 

[54002] 
[54002] 
[54002J 
[54002] 
[54002] 
[54002] 
[54002] 
[54002] 
[54002] 
[54002] 

[54002J 
[54002J 
[54002) 
[54002] 

(Une.) I Reference 
(MHz) 

( 0.10) [74002] 
( 0.10) [74002] 
( 0.10) [74002] 
( 0.20) [74002] 

-
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TABLE 2la.1. The microwave spectrum of KrClF 

Isotopic spe<;ies i,K' - '",K" F F, F' r. (v"v{,v,j Frequency 

82Kr35CI'9r 

~r35CI'9F 

86Kl5C1 '9F 

~37Ce~ 

3,0- 2, 0 3/2 512 (0,0°,0) 
3~ 0 - 2,0 3/2 312 (0,0°,0) 
3,0- 2, 0 3/2 5/2 (0,0°,0) 
3, a - 2, a 3/2 3/2 (0,0°,0) 
4,0- 3, 0 5/2 3/2 (0,0°,0) 
3, 0 - 2,0 3/2 5/2 (O,Oo,O) 
3, 0 - 2,0 3/2 3/2 (O,Oo,O) 
3.0- 2.0 3/2 5/2 (0,00,0) 
3.0- 2. 0 3/2 3/2 (0.0°,0) 

Table 22. Rotationa~ centrifugal distortion 

and hyperfine constants for H160 35Cl. 

Watson's Determinable 
Parameters 

AI! 

B" 

C" 

T 1 

T aaaa 

Tbbbb 

T cccc 

Xaa (
35

Cl) 

3S 
Xbb ( Cl) 

Std. dev. 

No. lines 

Value a (MHz) 

613 375(600)c 

15 118.26(8) 

14 726.93(8) 

-5.335(21) 

-0.223(6) 

196. (16) 

Oc 

-0.119(6) 

-0.0950(68) 

-121. 942 (23) 

59.511(31) 

0.311 

20 

a The uncertainties quoted are one standard 

deviation as estimated by the least squares 

fit. The number of significant figures quoted 

are necessary to reproduce the calculated 

transition frequencies within their standard 
deviations. 

b 
Strictly speaking, T3 is not a determinable 

parameter, but is calculated from T
l

, T
Z

' 

Taaaa and Tbbbb using the planarity conditions. 

c The A 'rotational constant was fixed at this 

value from infrared measurements [67026J. 

Since Taaaa was indeterminable it is fixed at 
zero. 
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(MHz) 

5654.Ol4 
5628.472 
5604.586 
5579.042 ! 

7397.978 
5557.376 
5531.830 
5528.710 
5508.620 

(Une.) Reference 
(MHz) 

( 0.01) [75034J 
( 0.01) [75034] 
( 0.01) [75034] 
( 0.01) [75034J 
( 0.01) [75034J 
( 0.01) [750341 
( 0.01) [750341 
( 0.01) [75034] 
( 0.01) [75034] 
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Table 22.1. Molecular parameters for HOCI. 

Parameter 11160 35Cl 11 160 37 Cl D160 35 Cl DI60 37 Cl Dl80 35Cl Reference 

A (GHz) a a 332.0(10) a ... [71023] 

B (MHz) 15 117.50(lS) 14 852.52(15) 14 299.00(15) 14 037.71(15) 13 407.70(15) [71023J 

C (MHz) 14 725.04(15) 14 473.54(15) 13 674.78(15) 13 43S.S1(lS) 12 848.76(l5) [71023] 

Xa• (CI) (MHz) -121.93(3)b -96.07(5) -121.54(8) -95.61(15) -121.61(2) [71023J 

Xbb(Cl) (.11Hz) 59.50(4)b 46.88(6) 59.09(9) 46.62(16) 59.23(3) [71023] 

"a CD) 0.367(8) ... 0.412(15) .. . . .. [71024] 

gj (Cl) ( ~N) 0.5490(14) [75012J 

gaa ( ~N) 0.6390(55) [75012] 

gbb ( ~N) -0.0752(9) [75012] 

gee (~N) -0.0616(10) [75012] 

• From infrared measurements A(HOCI) = 613.38(60) GHz and ACDOC1) = 332.1(10). For H!60 3S CI the centrifugal 

distortion terms determined were DJ = 0.0267(2) MHz and DJK = 1.251(9) MHz [71023]. 

b Reference [7 5012 ]. 

Additional reference [69024J. 

TABLE 22.2. The microwave spectrum of HOCl 

Isotopic species f(K:,K~) - r (K~,K"j F F, F" r; (v j ,VZ'v3) Frequency (Unc.) 
(MHz) (MHz) 

H 160350 1( 0, 1) - O{ 0, 0) 3/2 3/2 (0,0,0) 29818.063 ( 0.01) 

I( 0, 1) - O( 0, 0) 5/2 3/2 (0,0,0) 29848.586 ( 0.01) 

I( 0, 1) - O( 0, 0) 1/2 3/2 (0,0,0) 29872.925 ( 0.01) 

2( 1, 2) - 1( 1, 1) 5/2 3/2 (0,0,0) 59265.229 ( 0.01) 

2( 1, 2) - I( 1, 1) 3/2 3/2 (0,0,0) 59276.366 ( 0.01) 

2( I, 2) - 1( I, 1) 5/2 5/2 (0,0,0) 59280.108 ( 0.01) 

2( I. 2) - 1( I, 1) 7/2 5/2 (0,0,0) 59295.709 ( 0.01) 

2( I, 2) - 1( I, I) 3/2 112 (0,0,0) 59303.141 ( 0.01) 

2{ 1, 2) - 1( 1, 1) lI2 112 (0,0,0) 59318.759 ( 0.01) 

2( 0, 2) - I( 0, I) 5/2 5/2 (0,0,0) 59656.181 ( 0.01) 

2( 0, 2) - I( 0, 1) 3/2 3/2 (0,0,0) 59708.463 ( 0.01) 

2( 1, 1) - 1( 1, 0) 5/2 3/2 (0,0,0) 60047.144 ( 0.01) 

2( 1, 1) - I( 1, 0) 3/2 3/2 (0,0,0) 60057.764 ( 0.01) 

2( I, 1) - I( I, 0) 5/2 5/2 (0,0,0) 60062.733 ( 0.01) 

2( 1, 1) - 1( I, 0) 7/2 5/2 (0,0,0) 60077.657 ( 0.01) 

2( 1, 1) - 1{ 1, 0) 3/2 112 (0,0,0) 60085.880 ( 0.01) 

2( I, 1) - 1( 1, 0) 112 1/2 (0,0,0) 60100.719 ( 0.01) 

3( 1, 3) - 2( 1, 2) (0,0,0) 88929.96 ( 0.10) 

3( 2, 2) - 2( 2, I) (0,0,0) 89494.79 ( 0.10) 

3( 2, 1) - 2( 2, 0) (0,0,0) 89495.62 ( 0.10) 

3( 0, 3) - 2( 0, 2) (0,0,0) 89524.00 ( 0.10) 

3( 1, 2) - 2( 1. 1) (0,0,0) 90104.26 ( 0.10) 

4( 0, 4) - 3( 0, 3) (0,0,0) 119361.44 ( 0.15) 

5{ 1, 5) - 4( 1, 4) (0,0,0) 148209.22 ( 0.20) 

5( 2, 4) - 4( 2, 3) (O,O,O) 149148.80 ( 0.20) 

5( 2, 3) - 4( 2, 2) (0,0,0) 149152.50 ( 0.20) 

5( 0, 5) - 4( 0, 4) (0,0,0) 149195.55 ( 0.20) 

5( 1, 4) - 4( 1, 3) (0,0,0) 150164.12 ( 0.20) 

6( 2, 5) - 5( 2, 4) (0,0,0) 178971.36 ( 0.40) 

6( 2, 4) - 5( 2, 3) (0,0,0) 178978.08 ( 0.40) 

6( 0, 6) - 5{ 0, 5) (0,0,0) 179025.31 ( 0.40) 

6( 1, 5) ..,. 5( 1, 4) (0,0,0) 180188.59 ( 0.40) 

H'·037Cl l( 0, 1) - O( 0, 0) 3/2 3/2 (0,0,0) 29303.86 ( 0.05) 

I( 0, 1) - O( 0, 0) 5/2 3/2 (0,0,0) 29328.01 ( 0.05) 

I( 0, 1) - O( 0, 0) 1/2 3/2 (O,O,O) 29347.80 ( 0.05) 

2( 1, 2) - I( 1, 1) 5/2 3/2 (0,0,0) 58245.28 ( 0.06) 

2( 1, 2) - 1( 1, 1) 3/2 3/2 (0,0,0) 58254.07 ( 0.06) 

Reference 

[75012] 
[75012] 
[75012] 
[75012] 
[75012] 
[75012] 
[75012] 
[75012] 
[75012J 
[75012] 
[75012] 
[75012] 
[75012] 
[75012] 
[75012] 
[75012] 
[75012] 
[71023J 
[71023J 
[71023J 
[71023J 
[71023] 
[71023J 
[71023] 
[71023] 
[71023J 
[71023] 
[71023] 
[71023J 
[71023] 
[71023] 
[71023] 
[69024] 
[69024] 
[69024J 
[71023J 
[71023] 

J. Phys. Cham. Ref. Data, Vol. 1, No.4, 1918 



1520 FlANK J. LOVAS 

TABLE 22.2. The microwave spectrum of HOCI-Continued 

Isotopic species f(K:,K'J - J"(K~,K"J F r. F" r; (v"v2,v:J Frequency (Unc.) Reference 
(MHz) (MHz) 

H 16 037CI 2( I, 2) - 1( I, 1) 5/2 5/2 (0,0,0) 58256.99 ( 0.(6) [71023] 

2( 1, 2) - 1( 1, 1) 712 5/2 (O,O,O) 58269.30 ( 0.06) [71023] 

2( I, 2) - I( 1, 1) 3/2 112 (0,0,0) 58275.15 ( 0.06) [71023] 
2( 1, 2) - 1( 1, 1) 112 1/2 (0,0,0) 58287.44- ( 0.06) [710231 
2( I, 1) - l( 1, 0) 5/2 3/2 (0,0,0) 59000.30 ( 0.06) [71023] 
2( I, 1) - 1( I, 0) 3/2 3/2 (0,0,0) 59008.66 ( 0.06) 171023] 
2( I, 1) - l( I, 0) 5/2 5/2 (0,0,0) 59012.56 ( 0.06) [710231 
2( I, 1) - I( I, 0) 7/2 5/2 (0,0,0) 59024.38 ( 0.06) [71023] 
2( 1, 1) - I( 1, 0) 3/2 1/2 (0,0,0) 59030.81 ( 0.06) [710231 
2( 1, 1) - 1( 1, 0) 1/2 112 (0,0,0) 59042.51 ( 0.06) [71023J 

D160 35CI 1( 0, l) - O( 0, 0) 3/2 3/2 (0,0,0) 27949.41 ( 0.05) [69024] 
1( 0, 1) - 0( 0, 0) 5/2 3/2 (0,0,0) 27979.79 ( 0.05) [69024] 
I( 0, 1) - O( 0, 0) 112 3/2 (0,0,0) 28004.05 ( 0.(5) [69024j 
2( 1, 2) - 1( 1" I) 5/2 3/2 (0,0,0) 55297.86 ( 0.06) [71023] 
2( 1, 2) - II 1, 1) 312 3/2 (0,0,0) 55308.99 ( 0.06) [71023] 
2( 1, 2) - 1( I, 1) 5/2 5/2 (0,0,0) 55312.61 ( 0.06) [71023] 
2( 1, 2) - I( 1, 1) 712 5/2 (0,0,0) 55328.23 ( 0.06) [71023] 
2( 1, 2) - 1( 1, I) 3/2 112 (0,0,0) 55335.56 ( 0.06) 171023J 
2( 1, 2) - 1( 1, I) 112 112 (0,0,0) 55351.13 ( 0.06) 171023] 
2( 1, 1) - 1( 1, 0) 5/2 3/2 (0,0,0) 56543.99 ( 0.06) [710231 
2( 1, 1) - 1( 1, 0) 3/2 3/2 (0,0,0) 56554.57 ( 0.06) [71023] 
2( 1, 1) - 1( 1, 0) 5/2 5/2 (0,0,0) 56559.57 ( 0.06) [71023] 
2( I, 1) - I( I, 0) 7/2 5/2 (0,0,0) 56574.46 ( 0.06) [71023] 
2( 1, 1) - 1( 1, 0) 3/2 1/2 (0,0,0) 56582.72 ( 0.06) [71023] 
2( 1, 1) - I( I, 0) 112 112 (0,0,0) 56597.46 ( 0.(6) [71023] 
6( 2, 5) - 5( 2, 4) (0,0,0) 167783.18 ( 0.40) [71023] 
6( 2, 4) - 5( 2, 3) (0,0,0) 167815.11 ( 0.40) [71023] 

DI60 37CJ 1( 0, 1) - O( 0, 0) 3/2 3/2 (0,0,0) 27453.87 ( 0.05) [69024] 
l( 0, 1) - O( 0, 0) 5/2 3/2 (0,0,0) 27477.98 ( 0.05) [69024] 
I( 0, 1) - O( 0, 0) 1I2 3/2 (O,O,O) 27497.21 ( 0.05) [69024] 
2( 1, 2) - l( 1, I) 5/2 3/2 (0,0,0) 54323.80 ( 0.06) [71023] 
2{ I, 2) - I{ I, 1) 3/2 3/2 (0,0,0) 54332.69 ( 0.(6) [71023] 
2( I, 2) - 1( I, 1) 5/2 5/2 (0,0,0) 54335.57 ( 0.06) [710231 
2( 1, 2) - 1( 1, 1) 7/2 5/2 (0.0,0) 54347.80 ( 0.06) [71023] 
2( I, 2) - I( I, 1) 312 112 (0,0,0) 54353.67 ( 0.06) [71023J 
2( 1, 2) - I( 1, 1) 112 1/2 (0,0,0) 54365.95 ( 0.06) [71023] 
2( 1, 1) - 1( I. 0) 5/2 3/2 (0,0,0) 55526.04 ( 0.06) [71023J 
2( 1, 1) - I( 1, 0) 3/2 3/2 (0,0,0) 55534.40 ( 0.06) [710231 
2( 1, 1) - 1( 1, 0) 5/2 5/2 (0,0,0) 55538.35 ( 0.06) [71023J 
2( 1, 1) - I( 1, 0) 7/2 5/2 (0,0,0) 55550.04 ( 0.06) [71023] 
2( 1, I) - 1( 1, 0) 3/2 1/2 (0,0,0) 55556.41 ( 0.06) [710231 
2( 1, 1) - I{ 1, 0) 1/2 1/2 (0,0,0) 55567.94 ( 0.06) [71023) 

DI80 35C1 2( 1, 2) - I( 1, 1) 5/2 3/2 (0,0,0) 51928.60 ( 0.06) [71023] 
2( I, 2) - l( I, 1) 3/2 3/2 (0,0,0) 51939.71 ( 0.06) (71023) 
2( 1, 2) - 1( 1, 1) 5/2 5/2 (0,0,0) 51943.39 ( 0.06) [71023] 
2( 1, 2) - I( 1, 1) 7/2 5/2 (0,0,0) 51959.02 ( 0.06) [710231 
2( I, 2) - 1( 1, 1) 3/2 112 (0,0,0) 51966.38 ( 0.06) 17l023) 
2( 1, 2) - 1( 1. 1) 112 1/2 (0,0,0) 51981.97 ( 0.06) [71023J 
2( 0, 2) - I( 0, 1) (0,0,0) 52511.50 ( 0.06) [71023J 
2( 1, 1) - 1( 1, 0) 5/2 3/2 (0,0,0) 53044.23 ( 0.06) [71023] 
2( 1, 1) - I( 1, 0) 3/2 3/2 (0,0,0) 53054.77 ( 0.06) [710231 
2( 1, 1) - I( I, 0) 5/2 5/2 (0,0,0) 53059.81 ( 0.06) [71023J 
2( 1, 1) - I( 1, 0) 7/2 5/2 (0,0,0) 53074.64 ( 0.06) [71023J 
2( 1, I) - II 1, 0) 3/2 1I2 (0,0,0) 53082.86 ( 0.06) {71023J 
2( 1, 1) - I( 1, 0) 1/2 1/2 (0,0,0) 53097.67 ( 0.06) [710231 
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Table 23. Rotational, centrifugal distortion and hyperfine constants for 35Cl~0 and 37 C1NO . 

Watson 1 s 35Cl 14:;160 Determinable Value a 37 C1 l4 N16
0 Value a Derived Parameters 35 Cl 14 N160 Value a 37 Cl 14 N160 Value 

Parameters (MHz) (MHz) (assuming planarity conditions) (NHz) (MHz) 

An 87 374.608(96) 87 207(66)e A' 87 374.596(96) 87 207(66) 

Bn 5 737.6537 (53) 5 601.217 (33) B' 5 737.757(11) 5 601.18 (25) 

C" 5 376.27l2(55) 5 255.947(34) C' 5 376.261(16) 5 Z56.08(26) 

T 1 0.1605(6) 0.1566(35) T' bbee -0.02471(4) -0.0246(11) 

, 2 -0.01106(24) -0.0124(28) , ' 0.206(28) ccaa 

, 3 
b 7.01 (3) 6.59(88) , ' 

aabh -0.021 (28) 
~ 

T aaaa -17.23(13) Oc , aabb(l) 0.310(32) 

'bbbb -0.029426(40) -0.02750(121) 'aabb(2) 0.239(16) 

, 
ecce -0.021446(107) - 0.02040 (95) , aabb O ) 0.239(16) 

Xaa (el) -49.69(33) -39.02(37) 'abab(l) -0.166(30) 

Xbb(Cl) 29.96(53) 23.47(57) 'abab(2) -0.099(15) 

Xce (Cl) 19.73(53) 15.S5(57) t abab (3) -0.094(18) 

Std. dev. 0.197 0.350 6, - 4 • 8 ( 3 • 2) xl 0- 4 0.0016(36) 

No. lines 44 34 

I 
a The uncertainties quoted are one standard deviation as estimated by the least squares fit. The number of significant 

figures quoted are necessary to reproduce the calculated transition frequencies within their standard deviations. 

b Strictly speaking, t3 is not a determinable parameter, but is calculated from 'I' 'z' 'aaaa and 'bbbb using the planarity 

conditions. 

C Since A" and 'aaaa are directly correlated, 'aaaa had to be fixed at zero in this analysis. 

Table 23.1. Rotational constants for the ground and vibrationally excited states of (IND. 

Isotopic Vib. State A (MHz) B (~lllz ) I c (MHz) Referencea 

Species v vz v3 1 

35 Cl 14 N160 0 0 0 87 374.43(3) 5 737.72(1) 5 376.27(1) [75010J 

0 I 0 88 147(46) 5 715.70(2) 5 348.16(2) [75010J 

0 0 1 87 879.64(30) 5 710.53(5) 5 349.19(:l) [75010] 

37 Cl 14 N160 0 0 0 --- 5 601. 25(4) 5 255.99(4) [6S007] 

14Nl80 0 0 0 --- 5 439.31(40) 5 103.17(40) [61005] 

a Additional references: [5001S], [61004J, and [75014J. 

Table 23.2. Hyperfine constants and dipole moment of (INa [65007J". 

------. 

=t=~T I Isotopic Xa• (el) Xbb (el) i Xa • (N) Xbb CN) ~a 

Speci!{,s (Mllz) (~lHz) • (MHz) • (~lIlz ) (D) 
'. ._- ---

3SC1 14N160 -49.18(35) 29.46(20) 1. 0 (4) - 4 . 8 (2) 1.28(4)b 

37 Cl 14 NI60 -38.89(40) 22.97 (30) 1. 0 (4) - 4.8 (2) 

35CI 14 Nl80 -48.8 c 

The values in the table are taken from this reference unless otherwise 

indicated. 

b Reference [51005J. 

e Reference [61005J. 

a 

J. PhV •. Chom. Rof. Data, Vol. 1, No.4, 1918 



1522 FlANK J. LOVAS 

TABLE 23.3. The microwave spectrum of aNO 

Isotopic species f(K:Xt-l - rrK~X'tl F ~ F" F7 (v"V2,V3) Frequency (Unc.) Reference 

(MHz) (MHz) 

35a '''N '60 I( 0, I) - O( 0, 0) (0,0,1) 11059.70 ( 0.05) [75010J 

l( 0, l) - O( 0,0) (0,1,0) 1l063.82 ( 0.05) [75010] 

I( 0, 1) - O( 0, 0) 3/2 3/2 (0,0,0) 11104.21 ( 0.03) [650071 

I( 0, 1) - O( 0, 0) 5/2 3/2 (0,0,0) 11116.47 ( 0.03) [65007J 

II 0, 1) - O( 0, 0) 112 3/2 (0,0,0) 11126.26 I 0.03) [65007J 

20( 1,19) - 19( 2,18) (0,0,0) 13344.85 ( 0.05) [75010J 
17( 2;16) - 18( 1,17) (0,0,0) 15452.88 ( 0.05) [75010J 
2( I, 2) - 1( 1, 1) (0,0,1) 21758.23 ( 0.05) [750 !OJ 

'. 2( 1, 2) - 1( I, 1) 5/2 5/2 3/2 3/2 (0,0,0) 21855.87 I 0.03) [65007] 
2( I, 2) - I( I, 1) 7/2 5/2 5/2 3/2 (0,0,0) 21857.47 ( 0.03) [65007] 
2{ I, 2) - 1( I, I) 3/2 5/2 112 3/2 (0,0,0) 21858.24 ( 0.03) 165007] 
2( 1, 2) - I( 1, 1) 3/2 3/2 3/2 3/2 (0,0,0) 21859.97 ( 0.03) [65007] 
2( I, 2) - 1( I, I) 5/2 3/2 5/2 312 (0,0,0) 21861.00 ( 0.03) [65007] 
2( I, 2) - l( I, 1) 712 5/2 7/2 5/2 (0,0,0) 21864.38 ( 0.03) [65007] 
2( I, 2) - II I, I) 5/2 5/2 5/2 5/2 (0,0,0) 21865.00 ( 0.03) [65007] 
2( 1, 2) - 1( 1, I) 9/2 712 7/2 5/2 (0,0,0) 21869.65 ( 0.03) [65007] 
2( 1, 2) - 1( 1, 1) 3/2 112 (0,0,0) 21874.26 ( 0.03) [65007J 
2( 1, 2) - I( 1, 1) 112 112 (0,0,0) 21879.18 ( 0.03) [65007J 
2( 0, 2) - 1( 0, 1) 3/2 112 (0,0,1) 22106.31 ( 0.20) [51005] 
2( 0, 2) - I( 0, 1) 5/2 5/2 (0,0,l) 22106.31 ( 0.20) [51005] 
2( 0, 2) - 1( 0, 1) 5/2 3/2 (0,0,1) 22118.93 ( 0.10) [51005] 
2( 0, 2) - l( 0, 1) 7/2 5/2 (0,0,1) 22118.93 ( 0.10) [51005] 
2( 0, 2) - l( 0, 1) 3/2 3/2 (O,O,I) 22126.81 ( 0.20) [51005] 
2( 0, 2) - 1( 0, 1) 5/2 5/2 (O,O,O) 22215.08 ( 0.10) [51005] 
2{ 0, 2) - l( 0, 1) 3/2 112 (0,0,0) 22215.08 ( 0.10) [510051 
2( 0, 2) - I( 0, 1) 5/2 3/2 (0,0,0) 22227.37 ( 0.10) [51005] 
2( 0, 2) - I( 0, 1) 7/2 5/2 (0,0,0) 22227.37 ( 0.10) [51005] 
2( 0, 2) - 1( 0, 1) 3/2 3/2 (0,0,0) 22236.45 ( 0.10) [51005] 
2( 1, 1) - I( I, 0) 5/2 3/2 (0,0,1) 22471.6 ( 0.30) [51005] 
2( I, 1) - l( I, 0) 3/2 3/2 (0,0,1) 22476.2 ( 0.30) [51005J 
2( I, 1) - 1( 1, 0) 5/2 5/2 (0,0,1) 22476.2 ( 0.30) [51005] 
2( 1, 1) - 1( 1, 0) 712 5/2 (0,0,1) 22483.7 ( 0.30) [5100.5J 
2( I, 1) - I( I, 0) 3/2 112 (0,0,1) 22483.7 ( 0.30) [51005J 
2( 1, 1) - I( I, 0) 3/2 5/2 112 3/2 (0,0,0) 22578.87 ( 0.03) [65007J 
2( 1, 1) - l{ I, 0) 7/2 5/2 5/2 3/2 (0,0,0) 22579.82 ( 0.03) [65007J 
2( 1, 1) - I( I, 0) 5/2 5/2 3/2 3/2 (0,0,0) 22580.87 ( 0.03) [65007] 
2( 1, 1) - I( 1, 0) 9/2 712 7/2 5/2 (0,0,0) 22592.27 ( 0.03) [65007] 
2( 1, 1) - 1( 1, 0) 7/2 7/2 5/2 5/2 (0,0,0) 22592.87 ( 0.03) [65007] 
2( I, 1) - 1( 1, 0) 3/2 lf2 (0,0,0) 22594.45 ( 0.03) [65007] 
2( 1, 1) - l( 1, 0) 1/2 112 (0,0,0) 22602.01 ( 0.03) [65007] 
9( 0, 9) - 8( 1, 8) (0,0,0) 24355.32 ( 0.05) [75010] 

2l( 1,20) - 20( 2,19) (0,0,0) 27956.94 ( 0.05) [7501 OJ 
16( 2,15) - l7( 1,16) (0,0,0) 29630.44 ( 0.05) [750 !OJ 
3( 1, 3) - 2( 1, 2) (0,0,1) 32636.40 ( 0.05) [75010] 
3( 1, 3) - 2( I, 2) (0,1,0) 32639.52 ( 0.05) [75010] 
3( 0, 3) - 2( 0, 2) (0,0,1) 33175.66 ( 0.05) [7501O~ 
3( I, 2) - 2( 1, 1) (0,0,1) 33719.94 ( 0.05) [750101 
3( I, 2) - 2( 1, 1) (0,1,0) 33742.14 ( 0.05) (75010) 

lO( 0,10) - 9( I, 9) (0,0,1) 35842.66 ( 0.05) [7501OJ 
3( 1, 3) - 4{ 0, 4) (0,0,0) 36292.56 ( 0.05) [75010] 

lO( 0,10) - 9( I, 9) (0,0,0) 369,.23.53 ( 0.05) [75010] 
3( I, 3) - 4{ 0, 4) (0,0,1) 37047.15 ( 0.05) [75010J . 

15( 2,14) - I6( 1,15) (0,0,0) 43655.62 ( 0.05) [75010] 
14{ 2,13) - IS( 1,14) (0,0,0) 57525.10 ( 0.05) [75010] 

4{ 1, 3) - 4{ 0, 4) (0,0,0) 83635.88 ( 0.05) [75010] 
5( 1,4) - 5( 0, 5) (0,0,0) 84558.29 ( 0.05) [75010] 
6( 1, 5) - 6( 0, 6) (0,0,0) 85675.04 ( 0.05) [750101 
8( 1, 8) - 7( 1, 7) (0,0,0) 87431.86 ( 0.20) [62018J 
8( 0, 8) - 7( 0, 7) (0,0,0) 88798.72 ( 0.20) /62018J 
8( 2, 7) - 7{ 2, 6) (0,0,0) 88888.52 ( 0.20) [62018) 
8( 2, 6) - 7( 2, 5) (0,0,0) 88988.56 ( 0.20) [62018] 
8( I, 7) - 7( 1, 6) (0,0,0) 90320.40 ( 0.20) [620181 

lO( 1, 9) - lOt 0,10) (0,0,0) 92200.78 ( 0.05) [7501OJ 
I( 1, 1) - O( 0, 0) (0,0,0) 92746.50 ( 0.05) [75010J 
9( I, 9) - 8( 1, 8) (0,0,0) 98350.06 ( 0.20) [62018] 
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TABLE 23.3. The microwave spectrum of aNO-Continued 

Isotopic species /(K~,K'-tJ - rrK~,K"J F ~ F" Yo (VI'V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

35C]I~160 9( 2, 8) - 8( 2, 7) (0,0,0) 99990.06 ( 0.20) [620181 
9( 6, 4) - 8( 6, 3) (0,0,0) 100052.27 ( 0.20) [62018] 
9( 6, 3) - 8( 6, 2) (0,0,0) 100052.27 ( 0.20) [62018J 
9( 7, 3) - 8( 7, 2) (0,0,0) 100064.64 ( 0.20) [62018] 
9( 7, 2) - 8( 7, 1) (0,0,0) 100064.64 ( 0.20) [62018] 
9( 8, 2) - 8( 8, 1) (0,0,0) 100079.27 ( 0.20) [62018] 
9( 8, 1) - 8( 8, 0) (0,0,0) 100079.27 ( 0.20) [62018J 
9( 2, 7) - 8( 2, 6) (0,0,0) 100133.59 ( 0.20) [62018] 
9( I, 8) - 8( I, 7) (0,0,0) 101598.50 ( 0.20) [62018] 

lOt 1,10) - 9( 1, 9) (0,0,0) 109264.40 ( 0.20) [62018J 
lOt 0,10) - 9( 0, 9) (0,0,0) 110918.30 ( 0.20) [62018J 
lOt 2, 9) - 9( 2, 8) (0,0,0) 111089.48 ( 0.20) [62018] 
10( 6, 5) - 9( 6, 4) (0,0,0) 111165.33 ( 0.20) [62018] 
1O( 6, 4) - 9( 6, 3) (0,0,0) 111165.33 ( 0.20) [62018] 
10( 7, 4) - 9( 7, 3) (0,0,0) 111178.90 ( 0.20) [62018] 
10(7, 3) - 9( 7, 2) (0,0,0) 111l78.90 ( 0.20) [62018J 
lOt 8, 3) - 9( 8, 2) (0,0,0) 111194.97 ( 0.20) [62018] 
10( 8, 2) - 9( 8, 1) (0,0,0) 111194.97 ( 0.20) [62018] 
lOt 2, 8) - 9( 2, 7) (0,0,0) 111286.13 ( 0.20) [62018] 
1O( I, 9) - 9( I, 8) (0,0,0) 112872.20 ( 0.20) [62018J 
12( 1,12) - ll( I,ll) (0,0,0) 131080.00 ( 0.25) [66012] 
12( 2,11) - Il( 2,10) (0,1,0) 132673.83 ( 0.05) [7501OJ 
12( 2,10) - Il( 2, 9) (0,1,0) . 133021.15 ( 0.05) [75010] 
12( 2,11) - II( 2,10) (0,0,0) 133276.96 ( 0.10) [75010] 
12( 3,10) - Il( 3, 9) (0,0,0) 133380.76 ( 0.10) [75010] 
12( 3, 9) - 1I( 3, 8) (0,0,0) 133385.67 ( 0.10) [75010] 
12( 2,10) - Il( 2, 9) (0,0,0) 133616.32 ( 0.10) [75010] 
12( I,ll) - Il( 1,10) (0,0,0) 135404.88 ( 0.25) (66012) 
13( 2,12) - 12( 2,11) (0,0,0) 144364.43 ( 0.10) [75010] 
13( 9, 5) - 12( 9, 4) (0,0,0) 144556.90 ( 0.25) [66012J 
13( 9, 4) - 12( 9, 3) (0,0,0) 144556.90 ( 0.25) [66012] 
13(10, 4) - 12(10, 3) (0,0,0) 144582.74 ( 0.25) (66012) 
13(10, 3) - 12(10, 2) (0,0,0) 144582.74 ( 0.25) [66012] 
13( 2,11) - 12( 2,10) (0,0,0) 144795.31 ( 0.10) [75010] 
]3( ],12) - ]2( I,ll) (0,0,0) 146662.61 ( 0.25) [660I2J 
18( 1,18) - 17( 1,17) (0,0,0) 196399.58 ( 0.40) [66012] 

37C]I"N160 1( 0, 1) - O( 0, 0) 3/2 3/2 (0,0,0) 10849.42 ( 0.03) [65007] 
I( 0, 1) - O( 0, 0) 5/2 3/2 (0,0,0) 10859.10 ( 0.03) [65007] 
I( 0, 1) - O( 0, 0) 112 3/2 (0,0,0) 10866.82 ( 0.03) [65007J 
2( 1, 2) - l( I, 1) 5/2 5/2 3/2 3/2 (0,0,0) 21360.28 ( 0.03) [65007] 
2( 1, 2) - I( 1, 1) 7/2 5/2 5/2 3/2 (0,0,0) 21361.95 ( 0.03) [65007] 
2( I, 2) - I( I, 1) 9/2 7/2 7/2 5/2 (0,0,0) 21371.49 ( 0.03) [650071 
2( I, 2) - I( I, 1) 3/2 112 (0,0,0) 21375.13 ( 0.03) [65007] 
2( 1, 2) - 1( 1, 1) 112 112 (0,0,0) 21379.] I ( 0.03) [65007J 
2( 0, 2) - I( 0, 1) 5/2 5/2 (0,0,0) 21703.77 ( 0.10) [51005] 
2( 0, 2) - I( 0, 1) 3/2 112 (0,0,0) 21703.77 ( 0.10) [51005] 
2( 0, 2) - I( 0, 1) 5/2 3/2 (0,0,0) 21713.25 ( 0.10) [51005J 
2( 0, 2) - l( 0, 1) 7/2 5/2 (0,0,0) 21713.25 ( 0.10) [510051 
2( 0, 2) - 1( 0, 1) 3/2 3/2 (0,0,0) 21719.68 ( 0.20) [51005J 
2( 1, 1) - I( 1, 0) 712 5/2 5/2 3/2 (0,0,0) 22052.07 ( 0.03) [65007] 
2( 1, 1) - 1( 1, 0) 5/2 5/2 3/2 3/2 (0,0,0) 22052.92 ( 0.03) [650071 
2( 1, 1) - J( 1, 0) 9/2 7/2 7/2 5/2 (0,0,0) 22061.87 ( 0.03) [65007] 
2( 1, 1) - I( I, 0) 3/2 112 (0,0,0) 22063.66 ( 0.03) [650071 
2( I, 1) - I( I, 0) I 112 112 (0,0,0) 22069.83 ( 0.03) [65007J 
8( 1, 7) - 7( 1, 6) (0,0,0) 88204.20 ( 0.20) [62018J 
9( 1, 9) - 8( 1, 8) (0,0,0) 96114.77 ( 0.20) [62018J 
9( 2, 8) - 8( 2, 7) (0,0,0) 97681.97 ( 0.20) [62018] 
9( 5, 5) - 8( 5, 4) (0,0,0) 97730.94 ( 0.20) [62018] 

9( 5, 4) - 8( 5, 3) (0,0,0) 97730.94 ( 0.20) [62018] 
9( 6, 4) - 8( 6, 3) (0,0,0) 97740.60 ( 0.20) [62018] 

9( 6, 3) - 8( 6, 2) (0,0,0) 97740.60 ( 0.20) [62018J 

9( 7, 3) - 8( 7, 2) (0,0,0) 97753.00 ( 0.20) [62018J 

9( 7, 2) - 8( 7, 1) 

I 

(0,0,0) 97753.00 ( 0.20) [62018] 

9( 1, 8) - 8( 1, 7) (0,0,0) 99218.76 ( 0.20) [62018] 

lOt 1,10) - 9( 1, 9) (0,0,0) 106781.56 ( 0.20) [62018J 
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TABLE 23.3. The microwave spectrum of CINO-Continued 

Isotopic species l(K:,K'.J - r (K~,K'·.J F ~ F' r; (v1,v.,v,J Frequency (Vnc.) Reference 
(MHz) (MHz) 

37CI'''N160 10( 5, 6) - 9( 5, 5) (0,0,0) 108586.82 ( 0.20) [62018] 

lOt 5, 5) - 9( 5, 4) (0,0,0) 108586.82 ( 0.20) [62018] 
10( 6, 5) - 9( 6, 4) (0,0,0) 108597.08 ( 0.20) [62018] 

lOt 6, 4) - 9( 6, 3) (0,0,0) 108597.08 ( 0.20) [62018] 
1O( 7, 4) - 9( 7, 3) (0,0,0) 108610.30 ( 0.20) [62018] 
lOt 7, 3) - 9( 7, 2) (0,0,0) 108610.30 ( 0.20) [62018] 
1O( 8, 3) - 9( 8, 2) (0,0,0) 108626.05 ( 0.20) [62018] 
lO( 8, 2) - 9( 8, 1) (0,0,0) 108626.05 ( 0.20) [62018] 
lOt 1, 9) - 9( I, 8) (0,0,0) 110229.19 ( 0.20) [62018] 
Il( 6, 6) - 10( 6, 5) (0,0,0) 119452.51 ( 0.25) [62018] 
Il( 6, 5) - 1O( 6, 4) (0,0,0) 119452.51 ( 0.25) [62018] 
11( 7. 5) - 10( 7, 4) (0,0,0) 119466.88 ( 0.25) [62018] 
11( 7, 4) - lO( 7, 3) (0,0,0) 119466.88 ( 0.25) [62018] 
ll( 8, 4) - 10( 8, 3) (0,0,0) 119484.08 ( 0.25) [62018] 
lI( 8, 3) - lOt 8, 2) (0,0,0) 119484.08 ( 0.25) [62018] 
14( 1,14) - 13( 1,13) (0,0,0) 149406.94 ( 0.30) [66012] 
14( 0,14) - 13( 0,13) (0,0,0) 151443.76 ( 0.30) [66012] 
14( 1,13) - 13( 1,12) (0,0,0) 154221.52 ( 0.30) [66012] 
15( 0,15) - 14( 0,14) (0,0,0) 162174.37 ( 0.30) [66012] 
15( 1,15) - 14( 1,14) (0,0,0) 160051.15 ( 0.30) [66012] 

3SC1 14N 180 l( 0, 1) - O( 0, 0) 3/2 3/2 (0,0,0) 10532.72 ( 0.10) [61005] 
l( 0, I) - O( 0, 0) 5/2 3/2 (0,0,0) 10544.88 ( 0.10) [61005] 
3( I, 3) - 2( I, 2) 7/2 5/2 (0,0,0) 31121.14 ( 0.20) [61005] 
3( I, 3) - 2( 1, 2) 512 3/2 (0,0,0) 31121.14 ( 0.20) [61005] 
3( I, 3) - 2( 1, 2) 9/2 712 (0,0,0) 31123.80 ( 0.20) [61005] 
3( I, 3) - 2( I, 2) 5/2 5/2 (0,0,0) 31123.80 ( 0.20) [61005] 
3( I, 3) - 2( I, 2) 3/2 112 (0,0,0) 31123.80 ( 0.20) [610051 
3( 0, 3) - 2( 0, 2) 712 7/2 (0,0,0) 31611.34 ( 0.20) [610051 
3( 0, 3) - 2( 0, 2) 3/2 5/2 (0,0,0) 31620.48 ( 0.20) [61005] 
3( 0, 3) - 2( 0, 2) 3/2 1/2 (0,0,0) 31620.48 ( 0.20) [61005] 
3( 0, 3) - 2( 0, 2) 9/2 7/2 (0,0,0) 31623.50 ( 0.20) 1610051 
3( 0, 3) - 2( 0, 2) 7/2 5/2 (0,0,0) 31623.50 ( 0.20) [61005] 
3( 0, 3) - 2( 0, 2) 5/2 5/2 (0,0,0) 31628.97 ( 0.20) [610051 
3( 0, 3) - 2( 0, 2) 3/2 3/2 (0,0,0) 31632.28 ( 0.20) [61005] 
3( I, 2) - 2( 1, 1) 7/2 5/2 (0,0,0) 32129.17 ( 0.20) [61005] 
3( I, 2) - 2( I, I) 5/2 3/2 (0,0,0) 32129.17 ( 0.20) [61005] 
3( 1, 2) - 2( 1, 1) 9/2 7/2 (0,0,0) 32132.36 ( 0.20) [61005] 
3( 2, 1) - 2( 2, 0) 5/2 5/2 (0,0,0) 31623.50 ( 0.20) [61005J 
3( 2, 1) - 2( 2, 0) 3/2 5/2 (0,0,0) 31623.50 ( 0.20) [61005] 
3( 2, 1) - 2( 2, 0) 5/2 3/2 (0,0,0) 31632.28 ( 0.20) [61005] 
3( 2, 1) - 2( 2, 0) 3/2 3/2 (0,0,0) 31632.28 ( 0.20) [61005] 
3( 2, 1) - 2( 2, 0) 712 5/2 (0,0,0) 31632.28 ( 0.20) [61005] 
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Table 24. Rotational and centrifugal distortion constants 

for 14 N32 S35 Cl . 

Watson's Determinable 

Parameters 

A" 

B" 

C" 

, 1 

Taaaa 

'bbbb 

ecce 

Std. dev. 

No. lines 

Derived Parameters 

Varue a this work (MHz) 

41 723.36(14) 

4 114.1091(238) 

3 738.5576(225) 

0.1986(314) 

0.9526(2940)X10- 2 

0.9(2) 

-7.071(284) 

·0.01074 (110) 

-S.358(lOlO)X10- 3 

28 

(assuming planarity conditions) 

A' 41 723.36(14) 

B' 4 114.140 (34) 

C' 3 738.630(50) 

" bbcc -0.00772 (92) 

" 0.061(53) ccaa 

" aabb 0.145(69) 

'aabb (1) 0.144 (62) 

'aabb(2) 0.183 (20) 

'aabb(3) 0.183(20) 

'abab(l) 0.0008(638) 

T abab (2) - 0.0356 (95) 

'abab(3) -0.0389(153) 

[IT O. S4 (105)XlO- 3 

Value [72045J 

41 723.34 (16) 

4 114.154(26) 

3 738.605(21) 

-6.99(30) 

-0.0110(13) 

0.176(14) 

-0.0334(68) 

a The uncertainties quoted are one standard deviation as estimated 

by the least squares fit. The number of significant figures 

quoted are necessary to reproduce the calculated transition 

frequencies wi thin their standard deviations .. 

b Strictly speaking, [3 is not a determinable parameter, but is 

calculated from Yl , '2' Taaaa and 'bbbb using the planarity 

conditions. 

c Convergence was relatively slow and the 51,4-50,5 deviates by 

-0.87 MHz as found in [72045J. 
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Table 24.1. Rotational constants, hyperfine constants and electric dipole moment for NSCI [70021]. 

Isotopic Vib. State A (MHz) B (MHz) C (MHz) Xaa (Cl) I Xbb (Gl) I Xcc (CI) 

Species vI Vz v3 (MHz) (MHz) (MHz) 

14N32s 3SCl 0 0 0 41 723.36 3 4 114.109 3 3 738.558 a - 39.1 23.8 15.3 

0 1 0 41 835.87 4 097.62 3 722.47 

0 0 1 42 436.12 4 104.81 3 726.52 

14 N32S37Cl 0 0 0 41 623.10 3 997.51 3 641.10 

14N34S3SCl 0 0 0 40 583.07 4 079.15 3 700.26 

lSN 3ZS35Cl 0 0 0 40 355.96 4 019.65 3 649.36 -38.51 23.51 15.00 

Electric dipole moment for lSN32S35Cl [72045J: 

lla = 0.5645(85) D; J.lb = 1.747(35) D 

a See Table 24 for centrifugal distortion analysis. 

TABLE 24.2. The microwave spectrum of NSCI 

Isotopic species J'(K:,K'rJ - r (K~.K"J F ~ F' r; (v\,vl!'v:J Frequency (Unc.) Reference 
(MHz) (MHz) 

1'N32S35C1 6( 0, 6) - 5( 1, 5) (0,0,0) 11958.30 ( 0.20) [72045] 
19( 2,17) - 20( 1,20) (0,0,0) 12877.96 ( 0.20) [72045] 
2( 1, 2) - 3( 0, 3) (0,0,0) 13687.89 ( 0.20) [72045] 

IS( 2,16) - 19( 1,19) (0,0,0) 13994.59 ( 0.20) [72045] 
lO( 2, 9) - H( 1,10) (0,0,0) 14923.31 ( 0.20) [72045] 
1~ 1,13) - 13( 2,12) (0,0,0) 15490.03 ( 0.20) [72045] 
17( 2,15) - IS( 1,18) (0,0,0) 15665.16 ( 0.20) [72045] 
16( 2,14) - 17( 1,17) (0,0,0) 17872.57 ( 0.20) [72045] 
15( 2.13) - 16( 1,16) (0,0,0) 20594.13 ( 0.20) [72045] 
1( 0, 7) - 6( I, 6) (0,0,0) 20801.36 ( 0.20) [12045] 
1( I, 1) - 2( 0, 2) (0,0,0) 21904.86 ( 0.20) [72045] 
l~ 2,12) - 15( 1,15) (0,0,0) 23801.70 ( 0.20) [72045J 
9( 2, 8) - 10( I, 9) (0,0,0) 24744.92 ( 0.20) [72045] 

15( 1,14) - I~ 2,13) (0,0,0) 25920.70 ( 0.20) [12045] 
13( 2,11) - 14( 1,14) (0,0,0) 27486.13 ( 0.20) [72045] 
8( 0, 8) - 7( I, 7) (0,0,0) 29768.26 ( 0.20) [72045J 

12( 2,10) - IS( 1,13) (0,0,0) 31601.97 ( 0.20) [72045) 
1( I, 0) - 1( 0, 1) (0,0,0) 37983.1 ( 0.20) [70021) 
3( 1, 2) - 3( 0, 3) (0,1,0) 38063.51 ( 0.30) [70021] 
1( I, 0) - I( 0, 1) (0,1,0) 38113.5 ( 0.30) [70021] 
2( I, 1) - 2( 0, 2) (0,0,0) 38361.72 ( 0.20) [70021) 
2( 1, 1) - 2( 0, 2) (0,1,0) 38491.68 ( 0.30) [70021] 
I( I, 0) - I( 0, 1) (0,0,1) 38710.1 ( 0.50) [70021] 
3( 1, 2) - 3( 0, 3) (0,0,0) 38934.40 ( 0.20) [70021] 
3( I, 2) - 3( 0, 3) (0,0,1) 39667.20 ( 0.50) [70021] 
~ I, 3) - ~ 0,4) (0,0,0) 39708.73 ( 0.20) [700211 
4( 1. 3) - ~ 0,4) (0,1,0) 39836.42 ( 0.30) [70021] 
2( 1, 1) - 2( 0, 2) (0,0,2) 39851.5 ( 0.50) [70021] 
3( I, 2) - 3( 0, 3) (0,0,2) 40432.7 ( 0.50) [70021] 
~ 1, 3) - ~ 0, 4) (0,0,1) 40446.28 ( 0.50) [70021] 
5( I, 4) - 510, 5) (0,0,0) 40690.41 ( 0.20) [70021] 
5( 1, 4) - 5( 0, 5) (0,1,0) 40817.81 ( 0.30) [70021] 
5( I, 4) - 5( 0, 5) (0,2,0) 40945.2 ( 0.50) [70021] 
5( 1,4) - 5( 0, 5) (0,0,1) 41434.95 ( 0.50) [70021] 
6( 1, 5) - 6( 0, 6) (0,0,0) 41893.52 ( 0.20) [70021] 
6( 1, 5) - 6( 0, 6) (0,1,0) 42017.41 ( 0.30) [70021] 
6( I, 5) - 6( 0, 6) (0,2,0) 42144.6 ( 0.50) [70021] 
6( 1, 5) - 6( 0, 6) (0,0,1) 42643.33 ( 0.50) [70021] 
7( I, 6) - 7( 0, 7) (0,0,0) 43327.0 ( 0.20) [70021] 
S( 1, 7) - S( 0, 8) (0,0,0) 45005.0 ( 0.20) [7oo21J 
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TABLE 24.2. The microwave spectrum of NSCI-Continued 

Isotopic species f(K~,K'.j - J"(K~,K"J F F; rl F7 I (v"v.,va) Frequency (Une.) Reference 
(MHz) (MHz) 

I<N 32 S"Cl I( 1. 1) - O( o. 0) (0.0,0) 45460.22 ( 0.20) [70021] 
l( 1. 1) - O( 0, 0) (0,1,0) 45558.33 ( 0.30) [70021] 
1( I, I) - O( 0, 0) (0,0,1) 46162.64 ( 0.50) [70021] 
2( I, 2) - 1( 0, 1) (0,0,0) 52937.9 ( 0.20) [70021] 
2( I, 2) - 1( 0, 1) (0,1.0) 53003.4 ( 0.30) [70021] 
3( 1. 3) - 2( 0, 2) (0,0,0) 60228.4 ( 0.20) [70021] 

14N32S37Cl 1( I, 1) - 2( 0, 2) (0,0,0) 22349.7 ( 0.20) [70021] 
2( 1, 1) - 2( 0, 2) (0,0,0) 38340.96 ( 0.20) [70021] 
3( 1, 2) - 3( 0, 3) (0,0,0) 38883.77 ( 0.20) [70021] 
4( I, 3) - 4( 0, 4) (0,0,0) 39617.16 ( 0.20) [70021] 
5( 1, 4) - 5( 0, 5) (0,0,0) 40546.83 ( 0.20) [70021] 
6( I, 5) - 6( 0, 6) (0,0,0) 41683.50 ( 0.20) [70021] 
7( I, 6) - 7( 0, 7) (0,0,0) 43037.7 ( 0.20) [70021] 
8( 1, 7) - 8( 0, 8) I (0,0,0) 44620.9 ( 0.20) [70021] 
1( 1, 1) - O( 0, 0) (0,0,0) 45264.20 ( 0.20) [70021] 
2( I, 2) - 1( 0, 1) (0,0,0) 52546.4 ( 0.20) [70021] 
3( 1. 3) - 2( 0, 2) (0,0,0) 59651.8 ( 0.20) [70021] 

14NMS35C1 I( 1, 0) - I( 0, I) (0,0,0) 36886.0 ( 0.30) [70021] 
2( I, 1) - 2( 0, 2) (0,0,0) 37264.42 ( 0.30) 170021] 
3( I, 2) - 3( 0, 3) (0,0.0) 37842.35 ( 0.30) [70021] 
4( I, 3) - 4( 0, 4) (O,O,O) 38624.08 ( 0.30) [70021] 
7( I, 6) - 7( 0, 7) (0,0,0) 42282.5 ( 0.30) [70021] 
8( I, 7) - 8( 0, 8) (0,0,0) 43982.2 ( 0.30) [70021] 
l( 1, 1) - 0( 0, 0) (0,0,0) 44283.33 ( 0.30) [70021] 

I5N32S35Cl I( I, 1) - 2( 0, 2) (0,0,0) 21001.94 ( 0.20) [70021] 
I( I, 0) - I( 0, 1) 112 112 (0,0,0) 36693.34 ( 0.10) [70021] 
1( I, 0) - 1( 0, 1) 3/2 112 (0,0,0) 36699.75 ( 0.10) [70021] 
1( I, 0) - 1( 0, 1) 5/2 5/2 (0,0,0) 36704.00 ( 0.10) [70021] 
1( I, 0) - l( 0, I) 3/2 5/2 (0,0,0) 36707.80 ( 0.10) [70021] 
1( I, 0) - I( 0, 1) 112 3/2 (0,0,0) 36710.90 ( 0.10) [70021] 
I( I, 0) - I( 0, 1) 5/2 3/2 (0,0,0) 36713.60 ( 0.10) [7oo21J 
1( I, 0) - 1( 0, 1) 3/2 3/2 (0,0,0) 36717.49 ( 0.10) [7oo21J 
2( I, 1) ,- 2( 0, 2) 3/2 1/2 (0,0,0) 37070.32 ( 0.10) [700211 
2( I, 1) - 2( 0, 2) 5/2 712 (0,0,0) 37072.92 ( 0.10) [700211 
2( I, 1) - 2( 0, 2) 5/2 312 (0,0,0) 37075.83 ( 0.10) [700211 
2( I, 1) - 2( 0, 2) 7/2 712 (0,0,0) 37078.83 ( 0.10) [7oo21J 
2( I, I) - 2( 0, 2) 3/2 3/2 (0,0,0) 37079.90 ( 0.10) [70021] 
2( I, 1) - 2( 0, 2) 5/2 5/2 (0,0,0) 37082.59 ( 0.10) [70021] 
2( I, 1) - 2( 0, 2) 1I2 3/2 (0,0,0) 37085.77 ( 0.10) [7oo21J 
2( I, 1) - 2( 0, 2) 3/2 5/2 (0,0,0) 37086.85 ( 0.10) [700211 
2( I, 1) - 2( 0, 2) 712 5/2 (0,0,0) 37088.55 ( 0.10) [70021] 
3( 1, 2) - 3( 0, 3) 5/2 3/2 (0,0,0) 37635.40 ( 0.10) [70021] 
3( I, 2) - 3( 0, 3) 7/2 9/2 (0,0,0) 37636.03 ( 0.10) [70021] 
3( I, 2) - 3( 0, 3) 7/2 5/2 (0,0,0) 37641.09 ( 0.10) [70021] 
3( I, 2) - 3( 0, 3) 3/2 3/2 (0,0,0) 37643.66 ( 0.10) [7oo21J 
3( I, 2) - 3( 0, 3) 9/2 9/2 (0,0,0) 37644.24 ( 0.10) [7oo21J 
3( I, 2) - 3( 0, 3) 5/2 5/2 (0,0,0) 37645.01 ( 0.10) [70021] 
3( I, 2) - 3( 0, 3) 712 712 (0,0,0) 37645.61 ( 0.10) [70021] 
3( I, 2) - 3( 0, 3) 5/2 7/2 (0,0,0) 37649.44 ( 0.10) (70021] 

3( I, 2) - 3( 0, 3) 3/2 5/2 (0,0,0) 37653.29 ( 0.10) [70021] 
3( I, 2) - 3( 0, 3) 9/2 712 (0,0,0) 37653.90 ( 0.10) [7oo21J 
5( I, 4) - 5( 0, 5) (0,0,0) 39377.21 ( 0.20) [70021] 

6( I, 5) - 6( 0, 6) (0,0,0) 40563.54 ( 0.20) [70021] 

7( I, 6) - 7( 0, 7) (0,0,0) 41987.25 ( 0.20) [70021] 
1( I, 1) - O( 0, 0) 112 3/2 (0,0,0) 43999.36 ( 0.10) [70021] 

I( I, 1) - O( 0, 0) 5/2 3/2 (0,0,0) 44004.15 ( 0.10) [70021] 

I( I, 1) - 0( 0, 0) 3/2 3/2 (0,0,0) 44010.10 ( 0.10) [7oo21J 
2( I, 2) - l( 0, 1) 3/2 112 (0,0,0) 51294.70 ( 0.10) [70021] 

2( I, 2) - 1( 0, 1) 5/2 5/2 (0,0.0) 51299.40 ( 0.10) [70021] 

2( I, 2) - 1( 0, 1) 7/2 5/2 (0,0,0) 51303.20 ( 0.10) [70021] 

2( I, 2) - I( 0, 1) 5/2 3/2 (0,0,0) 51309.10 ( 0.10) [70021] 

2( I, 2) - I( 0, 1) 3/2 3/2 (0,0,0) 51311.84 ( 0.10) [70021] 

3( I, 3) - 2( 0, 2) 3/2 112 (0,0,0) 58414.00 ( 0.10) [70021] 

3( I, 3) - 2( 0, 2) 9/2 7/2 (0,0,0) 58417.70 ( 0.10) [70021] 

3( I, 3) - 2( 0, 2) 712 5/2 (0,0,0) 58421.40 ( 0.10) [7oo21J 

3( 1, 3) - 2( 0, 2) 5/2 5/2 (0,0,0) 58424.08 ( 0.10) [70021] 

J. PhYII. Chom. I.f. Data, Vol. 7, No.4, 19711 
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Table 25. Molecular parameters for CI0 2 (MHz). 

Parameter 160 35Cl 160 160 37 C1 160 160 35Cl 180 
(0,0,0) (0,1,0) 

.Rotation 

A 52 079.5 53 078.9(20) 50 736.37 50 580.9 

B 9 952.23 9 943.58(6) 9 953.03 9 379.6 
-

C 8 333.99 8 310.30(60) 8 299.07 7 891. 7 

[Ref.J [62007J a [70022J [62007J a [62005J 

SQin-rotation 

As -1 387.1(4) -1 375.2(4) -1 352.3 -1 341.8 

B -216.7(2) -217.4(2) - 216.7 -202.4 s 

Cs 4.4(2) 4.1 (2) 4.6 4.3 

[Ref. J [70022J [70022J [62005J [62005J 

Hl:QeTfine Structure 

0 -533.6 -521.4 -513.3 5 

(aa) s -855.0 -830.9 - 8 28.5 

(bb)s 316.9 304.7 310.9 

(ee) s 538.1 526.2 517.6 

Or 46.21 38.48 

(aa)r -77.87 -64.87 

(bb) I -83.09 -69.02 

(ec) I 160.96 133.89 

Caa)Q -8.65 - 6.82 

(bb)Q 0.38 0.44 

(ec1Q 8.27 6.38 

[Ref. ] [62005] . [62005] [62005J 

Electric diQo1e moment 

~b CD) 
I 

1.784 (10) 

[Ref.] [62008J 

a See Table 25.1 for centrifugal distortion analysis. 

Additional references: [62003J, [62004J, [62006J, [62009J. [71025]. 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1918 
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Table 25.1. Rotational and centrifugal distortion constants for Cl0
2 

(MHz). 

Watson's 
Determinable 
Parameters 

A" 

B" 

COl 

1 1 

'2 
b 

'3 

'aaaa 

T ccce 

Std. dev. 

52 080.852(469) 

9 952.4807 (1186) 

8 333.9733(936) 

0.37729 (11044) 

0.03098(1774) 

0.77(35) 

-7.7740(963) 

-0.052405(7226) 

- 0.01365 (468) 

0.825 

No. lines fit 18 

Derived Parameters 

~ssuming planarity conditions) 

A' 52 080.84(46) 

B' 9 952.53(11) 

C' 8 334.12(9) 

Tbbcc -0.0258(63) 

T' 0.100(31) 
ceaa 

T' aabb 0.303(73) 

'aabb(l) 0.429(48) 

T aabb (2) 0.481(36) 

Taabb(3) 0.481 (36) 

'abab (1 ) -0.063(13) 

'abab(2) -0.108(33) 

'abab(3) -0.115(37) 

1'1, 0.00190(96) 

35ClO 37 ClO 
Pillai ~ng Curl Pillai ana Curl 

[ 62007] [ 62007] 

52 079.5 50 736.37 

9 952.23 9 953.03 

8 333.99 8 299.07 

-7.4308 7.0525 

-0.05151 -0.05151 

2.5 0.4 

0.3924 0.3824 

-0.06051 -0.06001 

a The uncertainties quoted are one standard deviation as estimated by the 

least sq~ares fit. The number of significant figures quoted are necessary 

to reporduce the calculated transition frequencies within their standard 

b Strictly speaking, Y3 is not a determinable parameter, but is calculated 

from '1' T2 , Taaaa and--T bbbb using the planarity conditions. 

c Combined infrared and microwave fit. See least-squares method of [62007J 

for comparison to present results. 

1529 
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TABLE 25.2. The microwave spectrum of CIO. 

Isotopic species N{K~.K') - N"(K:.K"J f F r F' (V I,V2,Va> Frequency (Unc.) Reference 
(MHz) (MHz) 

160 35CJI60 ll{ 2, 9) - lOt 3, 8) 2112 9 19/2 8 (0,0,0) 7438.2 ( 0.20) [62007J 

1I( 3, 8) - 12( 2,11) 23/2 13 25/2 14 (0,0,0) 7449.0 ( 0.20) [62007] 

11( 2, 9) - lOt 3, 8) 2112 10 19/2 9 (0,0,0) 7457.1 ( 0.20) 162007J 

H( 3, 8) - 12( 2,11) 23/2 12 25/2 13 (0,0,0) 7469.2 ( 0.20) [62007] 

H( 2, 9) - 10( 3, 8) 2112 H 19/2 10 (0,0,0) 7476.2 ( 0.20) [62007] 

H( 3, 8) - 12( 2,11) 2312 II 25/2 12 (0,0,0) 7483.6 ( 0.20) [62007] 

Il( 3, 8) - 12( 2,1l) 23/2 10 25/2 11 (0,0,0) 7493.8 ( 0.20) [62007J 

1I( 2, 9) - 1O( 3, 8) 2112 12 19/2 11 (0,0,0) 7494.9 ( 0.20) [62007] 

Il( 2, 9) - 10( 3, 8) 2312 10 2112 9 (0,0,0) 7672.3 ( 0.20) [62007] 

1I( 3, 8) - 12( 2,11) 21/2 9 23/2 10 (0,0,0) 8214.3 ( 0.20) [62007] 

Il( 3, 8) - 12( 2,11) 2112 10 23/2 11 (0,0,0) 8235.3 ( 0.20) [62007] 
Il( 3, 8) - 12( 2,11) 2]/2 11 23/2 ]2 (0,0,0) 8253.7 ( 0.20) [62007] 
1I( 3, 8) - ]2( 2,11) 2112 12 23/2 13 (0,0,0) 8268.6 ( 0.20) [62007] 
14( 4,11) - 15( 3,12) 29/2 13 31/2 14 (0,0,0) 10558.4 ( 0.20) [62007] 
14( 4,11) - 15( 3,12) 29/2 14 3112 15 (0,0,0) 10565.2 ( 0.20) [62007] 
I4( 4,11) - IS{ 3,12) 29/2 15 3112 16 (0,0,0) 10572.8 ( 0.20) [62007] 
14( 4,11) - ]5( 3,12) 29/2 16 3112 17 (0,0,0) 10581.5 ( 0.20) [62007] 
28( 7,22) - 29( 6,23) 5712 27 59/2 28 (0,0,0) 10767.2 ( 0.20) [62007] 
28( 7,22) - 29( 6,23) 57/2 28 59/2 29 (0,0,0) 10768.9 ( 0.20) [62007] 
28( 7,22) - 29( 6,23) 57/2 29 59/2 30 (0,0,0) 10770.7 ( 0.20) [62007] 
28( 7,22) - 29( 6,23) 57/2 30 59/2 31 (0,0,0) 10771.9 ( 0.20) [62007] 
14( 4,11) - lS( 3,12) 27/2 15 29/2 16 (0,0,0) 10868.7 ( 0.20) [62007] 
14( 4,11) - lS( 3,]2) 27/2 14 29/2 15 (0,0,0) 10877.8 ( 0.20) [62007] 
14( 4,11) - 15( 3,12) 2712 13 29/2 14 (0,0,0) 10887.] ( 0.20) [62007] 
14( 4,11) - 15( 3,12) 27/2 12 29/2 13 (0,0,0) 10896.2 ( 0.20) [62007] 
28( 7,22) - 29( 6,23) 5512 29 5712 30 (0,0,0) II 179.3 f 0.20) [62007J 
28( 7,22) - 29( 6,23) 55/2 28 57/2 29 (0,0,0) 11181.2 ( 0.20) [62007J 
28( 7,22) - 29( 6,23) 55/2 27 5712 28 (0,0,0) 11183.0 ( 0.20) [62007] 
28( 7,22) - 29( 6,23) 55/2 26 57/2 27 (0,0,0) ]1184.5 ( 0.20) [62007] 
13( 2,11) - 14( 1,14) 27/2 15 29/2 16 (0,0,0) ]2742.7 ( 0.20) [62007] 
3( 0,3) - 2( 1, 2) 5/2 1 312 0 (0,1,0) 12765.25 ( 0.20) [70022J 
3( 0, 3) - 2( 1, 2) 5/2 2 3/2 1 (0,1,0) 12771.25 ( 0.20) [70022] 
3( 0, 3) - 2( 1, 2) 5/2 3 3/2 2 (0,1,0) 12807.72 ( 0.20) [70022J 

13( 2,11) - 14( 1,14) 27/2 14 29/2 15 (0,0,0) 12822.4 ( 0.20) [62007] 
ll( 3, 8) - 12( 2,11) 23/2 13 25/2 14 (0,1,0) 12835.7 ( 0.20) [70022] 
11( 3, 8) - 12( 2,11) 23/2 12 25/2 13 (0,1,0) 12855.3 ( 0.20) [70022] 
3( 0, 3) - 2( 1, 2) 5/2 4 3/2 3 (0,1,0) 12866.92 ( 0.20) [70022J 

Il( 3, 8) - 12( 2,11) 23/2 II 25/2 12 (O,I,O) 12869.40 ( 0.20) [70022J 
Il( 3, 8) - 12( 2,11) 23/2 10 25/2 11 (0,1,0) 12880.0 ( 0.20) [70022] 
13( 2,11) - 14( 1,14) 2712 13 29/2 ]4 (0,0,0) 12883.5 ( 0.20) [62007J 
13( 2,11) - 14( 1,14) 27/2 12 29/2 13 (0,0,0) 12929.4 ( 0.20) [62007J 
3( 0, 3) - 2( 1, 2) 7/2 5 5/2 4 (0,1,0) 13138.45 ( 0.20) [70022J 
3( 0, 3) - 2( I, 2) 7/2 4 5/2 3 (0,1,0) 13153.6 ( 0.20) [70022] 
3( 0, 3) - 2( I, 2) 7/2 3 5/2 2 (0,1,0) 13163.4 ( 0.20) [700221 
3( 0, 3) - 2( I, 2) 7/2 2 5/2 1 (0,1,0) 13169.5 ( 0.20) [700221 

11( 3, 8) - 12( 2,11) 21/2 9 23/2 10 (0,1,0) 13591.8 ( 0.20) [70022] 
Il( 3, 8) - 12( 2,1l) 2112 10 23/2 11 (0,1,0) 13612.5 ( 0.20) [70022] 
Il( 3, 8) - 12( 2,11) 2112 11 23/2 12 (0,1,0) 13630.6 ( 0.20) [70022] 
Il( 3, 8) - 12( 2,11) 2112 12 23/2 13 (0,1,0) 13645.3 ( 0.20) [70022] 
3( 0, 3) - 2( 1, 2) 5/2 I 3/2 0 (0,0,0) 13852.05 ( 0.20) [610061 
3( 0, 3) - 2( 1, 2) 5/2 2 3/2 1 (0,0,0) 13858.45 ( 0.20) [61006] 
3( 0, 3) - 2( I, 2) 5/2 3 3/2 2 (0,0,0) 13894.5 ( 0.20) [61006] 
3( 0, 3) - 2( 1, 2) 5/2 4 3/2 3 (0,0,0) 13953.6 ( 0.20) [61006] 
3( 0, 3) - 2( I, 2) 7/2 5 5/2 4 (0,0,0) 14231.6 ( 0.20) [61006] 
3( 0, 3) - 2( I, 2) 712 4 5/2 3 (0,0,0) 14246.7 ( 0.20) [61006J 
3( 0, 3) - 2( I, 2) 7/2 3 5/2 2 (0,0,0) 14256.4 ( 0.20) [61006] 
3( 0, 3) - 2( 1, 2) 712 2 5/2 1 (0,0,0) 14262.5 ( 0.20) [61006] 

13( 2,1l) - 14( 1,14) 25/2 11 2712 12 (0,0,0) 14549.5 ( 0.20) [62007] 
13( 2,ll) - 14( 1,14) 25/2 12 2712 13 (0,0,0) 14630.9 ( 0.20) [62007J 
13( 2,11) - 14( 1,14) 25/2 13 27/2 14 (0,0,0) 14706.4 ( 0.20) [62007J 
13( 2,11) - 14( 1,14) 25/2 14 27/2 15 (0,0,0) 14770.3 ( 0.20) [62007] 
14( 2,13) - 13( 3,10) 2712 15 25/2 14 (0,0,0) 16522.4 ( 0.20) [62007J 
14( 2,13) - 13( 3,10) 27/2 14 25/2 13 (0,0,0) 16542.1 ( 0.20) [62007J 
14( 2,13) - 13( 3,10) 27/2 13 25/2 12 (0,0,0) 16566.7 ( 0.20) 162007J 
14( 2,13) - 13( 3,10) 27/2 12 25/2 11 (0,0,0) 16592.7 ( 0.20) [62007J' 

J. Phy •• Chern. !l.ef. Dato, Vol. 7, No.4, 1978 



MICROWAVE SPECTRA Of TRIATOMIC MOLECULES 1531 
TABLE 25.2. The microwave spectrum of Cl02-Continued 

Isotopic species N(K~,K'J - N'(K~,K"J ! F r F' (vl'v2,va) Frequency (Unc.) Reference 
(MHz) (MHz) 

16035C1160 13( 2,11) - 14{ 1,14) 27/2 15 29/2 16 (0,1,0) 17040.11 ( 0.20) [70022] 
13( 2,11) - 14( 1,14) 27/2 14 29/2 15 (0,1,0) 17120.55 ( 0.20) [70022] 
13( 2,11) - 14( 1,14) 27/2 13 29/2 14 (0,1,0) 17180.35 ( 0.20) [70022] 
13( 2,11) - 14( 1,14) 27/2 12 29/2 13 (0,1,0) 17225.88 ( 0.20) [70022] 
21( 4,17) - 20( 5,16) 4112 19 39/2 18 (0,0,0) 17325.0 ( 0.20) [62007] 
21( 4,17) - 20( 5,16) 4112 20 39/2 19 (0,0,0) 17331.6 ( 0.20) [62007] 
2l( 4,17) - 20( 5,16) 4112 21 39/2 20 (0,0,0) 17338.2 ( 0.20) [62007] 
21( 4,17) - 20( 5,16) 41/2 22 39/2 21 (0,0,0) 17344.7 ( 0.20) [62007] 
14( 2,13) - 13( 3,10) 29/2 13 27/2 12 (0,0,0) 17379.6 ( 0.20) [62007] 
14( 2,13) - 13( 3,10) 

I 
29/2 14 27/2 13 (0,0,0) 17393.8 ( 0.20) [62007] 

14( 2,13) - 13( 3,10) 29/2 15 27/2 14 (0,0,0) 17413.2 ( 0.20) [62007] 
14( 2,13) - 13( 3,10) 29/2 16 27/2 15 (0,0,0) 17438.7 ( 0.20) [62007] 
21( 4,17) - 20( 5,16) 43/2 23 41/2 22 (0,0,0) 17577.4 ( 0.20) [62007] 
21( 4,17) - 20( 5,16) 43/2 22 4112 21 (0,0,0) 17583.8 ( 0.20) [62007] 
21( 4,17) - 20( 5,16) 43/2 21 4112 20 (0,0,0) 17589.5 ( 0.20) [62007] 
21( 4,17) - 20( 5,16) 43/2 20 4112 19 (0,0,0) 17594.7 ( 0.20) [62007] 

7( 1, 6) - 6( 2, 5) 13/2 5 1112 4 (0,1,0) 17633.2 ( 0.20) [70022] 
7( 1, 6) - 6( 2, 5) 13/2 6 1112 5 (0,1,0) 17658.80 ( 0.20) [70022] 
7( 1, 6) - 6( 2, 5) 13/2 7 11/2 6 (0,1,0) 17687.45 ( 0.20) [70022J 
7( 1, 6) - 6( 2, 5) 13/2 8 1112 7 (0,1,0) 17716.2 ( 0.20) [70022] 
7( 1, 6) - 6( 2, 5) 15/2 9 13/2 8 (0,1,0) 17794.8 ( 0.20) [70022] 
7( 1, 6) - 6( 2, 5) 15/2 8 13/2 7 (0,1,0) 17818.95 ( 0.20) [70022J 
7( 1, 6) - 6( 2, 5) 15/2 7 13/2 6 (0,1,0) 17838.2 ( 0.20) [70022] 
7( I, 6) - 6( 2, 5) 15/2 6 13/2 5 (0,1,0) 17853.14 ( 0.20) [70022] 

14( 4,11) - 15( 3,12) 29/2 13 3112 14 (0,1,0) 18283.78 ( 0.20) [70022] 
14( 4,11) - 15( 3,12) 29/2 14 3112 15 (0,1,0) 18290.36 ( 0.20) [70022] 
14( 4,1l) - 15( 3,12) 29/2 15 3112 16 (O,l,O) 18298.0 ( 0.20) [70022J 
14( 4,11) - 15( 3,12) 29/2 16 3112 17 (0,1,0) 18306.1 ( 0.20) [70022] 
18( 3,16) - 17( 4,13) 35/2 19 33/2 18 (0,1,0) 18306.10 ( 0.20) [70022] 
18( 3,16) - 17( 4,13) 35/2 18 33/2 17 (0,1,0) 18311.28 ( 0.20) [70022] 
18( 3,16) - 17( 4,13) 35/2 17 33/2 16 (0,1,0) 18318.80 ( 0.20) [70022] 
18( 3,16) - 17( 4,13) 35/2 16 33/2 15 (0,1,0) 18327.47 ( 0.20) [70022] 
14( 4,1l) - IS( 3,12) 27/2 15 29/2 16 (0,1,0) 18590.35 ( 0.20) [70022] 
14( 4,11) - 15( 3,12) 27/2 14 29/2 15 (0,1,0) 18599.45 ( 0.20) [70022] 
14( 4,H) - ]5( 3,12) 27/2 13 2912 ]4 (0,1,0) 18608.4 ( 0.20) [70022] 
14( 4,11) - 15( 3,12) 27/2 12 29/2 13 (0,1,0) 18617.36 ( 0.20) [70022] 
13( 2,11) - 14( 1,14) 25/2 11 27/2 12 (0,1,0) 18843.39 ( 0.20) [70022] 
18( 3,16) - 17( 4,13) 37/2 17 35/2 16 (0,1,0) 18887.72 ( 0.20) [70022J 
18( 3,16) - 17( 4,13) 37/2 18 35/2 17 (0,1,0) 18891.86 ( 0.20) [70022] 
18( 3,16) - 17( 4,13) 37/2 19 35/2 18 (0,1,0) 18898.00 ( 0.20) [70022] 
18( 3,16) - 17( 4,13) 37/2 20 35/2 19 (0,1,0) 18906.46 ( 0.20) (70022] 
13( 2.11) - 14( 1,14) 25/2 12 27/2 13 (0,1,0) 18925.43 ( 0.20) [70022] 
13( 2,11) - 14( 1,14) 25/2 13 27/2 14 (0,1,0) 18999.60 ( 0.20) [70022] 
13( 2,11) - 14( 1,14) 25/2 14 27/2 15 (0,1,0) 19063.52 ( 0.20) [70022] 

7( 1, 6) - 6( 2, 5) 13/2 5 11/2 4 (0,0,0) 20688.0 ( 0.20) [62005] 

7( I, 6) - 6( 2, 5) 13/2 6 1112 5 (0,0,0) 20713.3 ( 0.20) [62005] 

7( 1, 6) - 6( 2, 5) 13/2 7 11/2 6 (0,0,0) 20741.8 ( 0.20) [62005] 

7( 1, 6) - 6( 2, 5) 13/2 8 1112 7 (0,0,0) 20770.6 ( 0.20) [62005] 

7( 1, 6) - 6( 2, 5) 15/2 9 13/2 8 (0,0,0) 20857.2 ( 0.20) [62005] 

7( 1, 6) - 6( 2, 5) 15/2 8 13/2 7 (0,0,0) 20881.2 ( 0.20) [62005] 

7( I, 6) - 6( 2, 5) 15/2 7 13/2 6 (0,0,0) 20900.6 ( 0.20) [62005] 

7( 1, 6) - 6( 2, 5) 15/2 6 13/2 5 (0,0,0) 20915.9 ( 0.20) [62005] 

4( 2, 3) - 5( 1, 4) 9/2 3 11/2 4 (0,0,0) 25261.0 ( 0.20) [61006] 

4( 2, 3) - 5( 1, 4) 9/2 4 11/2 :) (0,0,0) 25274.6 ( 0.20) [61006] 

4( 2, 3) - 5( 1, 4) 9/2 5 11/2 6 (0,0,0) 25290.1 ( 0.20) [61006] 

4( 2, 3) - 5( 1, 4) 9/2 6 11/2 7 (0,0,0) 25306.7 ( 0.20) [61006] 

18( 3,16) - 17( 4,13) 35/2 19 33/2 18 (0,0,0) 25745.7 ( 0.20) [62007] 

18( 3,16) - 17( 4,13) 35/2 18 33/2 17 (0,0,0) 25751.1 ( 0.20) [62007] 

18( 3,16) - 17( 4,13) 35/2 17 33/2 16 (0,0,0) 25758.5 ( 0.20) [62007J 

18( 3,16) - 17( 4,13) 35/2 16 33/2 15 (0,0,0) 25767.4 ( 0.20) [62007] 

4( 2, 3) - 5( 1, 4) 7/2 5 9/2 6 (0,0,0) 25798.5 ( 0.20) [61006] 

4( 2, 3) - 5( 1, 4) 7/2 4 9/2 5 (0,0,0) 25828.1 ( 0.20) [61006] 

I 

4( 2, 3) - 5( 1, 4) 712 3 9/2 4 (0,0,0) 25852.7 ( 0.20) [61006] 

4( 2, 3) - 5( 1, 4) 7/2 2 9/2 3 (0,0,0) 25870.1 ( 0.20) [61006J 

18( 5,14) - 19( 4,15) 37/2 17 39/2 18 (0,0,0) 26239.4 ( 0.20) [62007] 
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TABLE 25.2. The microwave spectrum of aOz-Continued 

Isotopic species N (K~,JC,J - N" (K~,K",J f F r F' (v"V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

160 'SCl 160 IS( 5,14) - 19( 4,15) 37/2 18 39/2 19 (0,0,0) 26242.6 ( 0.20) [62007J 

IS( 5,14) - 19( 4,15) 3712 19 39/2 20 (0,0,0) 26246.1 ( 0.20) [620071 

18( 5,14) - 19( 4,15) 37/2 20 39/2 21 (0,0,0) 26249.4 ( 0.20) [62007J 

18( 3,16) - 17( 4,13) 37/2 17 35/2 16 (0,0,0) 26337.6 ( 0.20) [62007] 

18( 3,]6) - 17( 4,13) 3712 18 35/2 17 (0,0,0) 26341.9 ( 0.20) [62007J 

IS( 3,16) - 17( 4,13) 3712 19 35/2 18 (0,0,0) 26348.2 ( 0.20) [62007J 

18( 3,16) - 17( 4,13) 37/2 20 35/2 19 (0,0,0) 26356.8 ( 0.20) [62007] 

18( 5,14) - 19( 4,15) 35/2 19 37/2 20 (0,0,0) 26657.1 ( 0.20) [62007] 

IS( 5,14) - 19( 4,15) 35/2 18 37/2 19 (0,0,0) 26661.3 ( 0.20) [62007] 

18( 5,14) - 19( 4,15) 35/2 17 37/2 18 (O,O,O) 26665.1 ( 0.20) [62007] 

18( 5,14) - 19( 4,15) 35/2 16 37/2 17 (O,O,O) 26668.4 ( 0.20) [62007] 

4( 2, 3) - 5( 1, 4) 9/2 3 11/2 4 (0,1,0) 28359.4 ( 0.20) [70022] 

4( 2,3) - S( 1, 4) 9/2 4 11/2 5 (0,1,0) 28373.1 ( 0.20) [70022] 

4( 2, 3) - 5( I, 4) 9/2 5 11/2 6 (0,1,0) 28388.5 ( 0.20) [70022] 

4( 2, 3) - 5( I, 4) 9/2 6 11/2 7 (0,1,0) 28405.2 ( 0.20) [70022J 

4( 2, 3) - S( 1, 4) 712 5 9/2 6 (0,1,0) 28886.1 ( 0.20) [70022J 

4( 2, 3) - 5( 1, 4) 7/2 4 9/2 5 (0,1,0) 28915:9 ( 0.20) [70022] 

4( 2, 3) - 5( 1, 4) 712 3 9/2 4 (0,1.0) 28940.2 ( 0.20) [70022J 

4( 2, 3) - S( I, 4) 7/2 2 9/2 3 (0,1,0) 28957.9 ( 0.20) [70022] 

16( 2.15) - 15( 3,12) 31/2 17 29/2 16 (0,0,0) 34372.7 ( 0.20) [62007J 

16( 2,15) - IS( 3,12) 3112 16 29/2 15 (0,0,0) 34398.6 ( 0.20) [62007] 

16( 2,15) - 15( 3,12) 31/2 15 29/2 14 (0,0,0) 34429.2 ( 0.20) [62007J 
16( 2,15) - IS( 3,12) 31/2 14 29/2 13 (0,0,0) 34463.4 ( 0.20) [62007] 
16( 2,15) - 15( 3,12) 33/2 15 31/2 14 (0,0,0) 35399.6 ( 0.20) [620071 
16( 2,15) - lS( 3,12) 33/2 16 3112 ]5 (0,0,0) 35418.8 ( 0.20) [62007J 
I6( 2,15) - 15( 3,12) 33/2 17 31/2 16 (0,0,0) 35444.0 ( 0.20) [62007] 
16( 2,15) - 15( 3,12) 33/2 18 3112 17 (0,0,0) 35477.4 ( 0.20) [62007] 
17( 3,14) - 16( 4,13) 33/2 15 3112 14 (0,0,0) 37167.6 ( 0.20) (62007) 
17( 3,14) - 16( 4,13) 33/2 16 31/2 15 (0,0,0) 37182.2 ( 0.20) [62007] 
17( 3,14) - 16( 4,13) 33/2 17 3112 16 (0,0,0) 37196.1 ( 0.20) [62007J 
17( 3,14) - I6( 4,13) 33/2 18 3112 17 (0,0,0) 37208.8 ( 0.20) [62007] 
17( 3,14) - I6( 4,13) 35/2 19 33/2 18 (0,0,0) 37253.6 ( 0.20) [62007J 
17( 3,14) - 16( 4,13) 35/2 18 33/2 17 (0,0,0) 37268.0 ( 0.20) [62007] 
l7( 3,14) - 16( 4,13) 35/2 ]7 33/2 16 (0,0,0) 37279.3 ( 0.20) [62007J 
17( 3,14) - 16( 4,13) 35/2 16 33/2 15 (0,0,0) 37289.2 ( 0.20) 162007] 
l( I, 0) - 1( 0, 1) 3/2 0 1/2 1 (0,0,0) 43112.78 ( 0.20) [61006] 
I( 1, 0) - I( 0, 1) 3/2 I 112 I (0,0,0) 43124.95 ( 0.20) [61006J 
I( 1, 0) - I( 0, 1) 3/2 2 l/2 I (0,0,0) 43140.30 ( 0.20) [61006] 
1( I, 0) - 1( 0, 1) 3/2 2 1/2 2 (0,0,0) 43274.56 ( 0.20) [61006] 
1( 1, 0) - I( 0, 1) 3/2 3 lI2 2 (0,0,0) 43285.5 ( 0.20) [61006] 
l( I, 0) - 1( 0, 1) 3/2 2 3/2 3 (0,0,0) 43338.16 ( 0.20) [61006] 
I( 1, 0) - 1{ 0, I) 3/2 3 3/2 3 (0,0,0) 43348.60 ( 0.20) [61006] 
1( I, OJ - I( 0, 1) 3/2 1 3/2 2 (0,0,0) 43398.08 ( 0.20) [61006J 
I( 1, 0) - I( 0, 1) 3/2 2 3/2 2 (0,0,0) 43413.60 ( 0.20) [61006] 
1( 1, 0) - 1( 0, 1) 3/2 0 3/2 1 (0,0,0) 43416.10 ( 0.20) [61006] 
I( I, 0) - I( 0, I) 3/2 3 3/2 2 (0,0,0) 43423.60 ( 0.20) [61006] 
I( I, 0) - I( 0, 1) 3/2 1 3/2 I (0,0,0) 43428.72 ( 0.20) [61006] 
I( I, 0) - 1( 0, 1) 3/2 2 3/2 1 (0,0,0) 43444.10 ( 0.20) [61006J 
1( 1, 0) - I( 0, 1) 3/2 2 1/2 I (0,1,0) 44165.48 ( 0.20) [70022] 
1( 1, 0) - I( 0, 1) 112 1 112 1 (0,0,0) 44242.08 ( 0.20) [61006] 
1( 1, 0) - 1( 0, 1) 3/2 3 1/2 2 (0,1,0) 44310.20 ( 0.20) [70022] 
I( I, 0) - 1( 0, 1) 3/2 2 3/2 3 (0,1,0) 44363.31 ( 0.20) [70022] 
1( I, 0) - I( 0, 1) 3/2 3 3/2 3 (0,1,0) 44373.93 ( 0.20) [70022] 
I( I, 0) - I( 0, 1) 112 I 112 2 (0,0,0) 44376.00 ( 0.20) [61006J 
I( I, 0) - I( 0, 1) 3/2 1 3/2 2 (0,1,0) 44423.97 ( 0.20) [70022] 
I( 1, 0) - 1( 0, 1) 1/2 2 112 1 (0,0,0) 44429.74 ( 0.20) [61006] 
1( 1, 0) - I( 0, 1) 3/2 2 3/2 2 (0,1,0) 44439.28 ( 0.20) [70022] 
I( I, 0) - I( 0, 1) 3/2 3 3/2 2 (0,1,0) 44449.50 ( 0.20) [70022] 
I( I, 0) - I( 0, I) 3/2 2 3/2 1 (0,1,0) 44469.50 ( 0.20) [70022] 
I( 1, 0) - I( 0, 1) 1/2 1 3/2 2 (0,0,0) 44515.28 ( 0.20) [61006] 
I( 1, 0) - I( 0, 1) 1/2 1 3/2 1 (0,0,0) 44545.80 ( 0.20) [610061 
1( 1, 0) - I( 0, 1) 1/2 2 1/2 2 (0,0,0) 44564.10 ( 0.20) [61006] 
I( I, 0) - 1( 0, 1) 1/2 2 3/2 3 (0,0,0) 44627.20 ( 0.20) [61006J 
I( I, 0) - I( 0, 1) 112 2 3/2 2 (0,0,0) 44703.00 ( 0.20) [610061 
1( I, 0) - I( 0, 1) 112 1 1/2 1 (0,1,0) 45258.06 ( 0.20) [70022J 
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TABLE 25.2. The microwave spectrum of a02-Continued 

Isotopic species N(K:,K'rJ - N'(K~,K"-rJ f F r F' (V I ,V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

160 35CI160 I( 1, 0) - I( 0, 1) 1/2 1 112 2 (0,1,0) 45392.14 ( 0.20) [70022] 
l( I, 0) - I( 0, 1) 112 2 112 1 (0,1,0) 45445.76 ( 0.20) [70022] 
l{ 1, 0) - 1( 0, 1) 1/2 1 3/2 1 (0,1,0) 45563.86 ( 0.20) [70022] 
I( 1, 0) - I( 0, 1) 112 2 112 2 (D,1,0) 45579.80 ( 0.20) [700221 
I( 1, 0) - I( 0, 1) 112 2 3/2 3 (0,1,0) 45644.10 ( 0.20) [70022] 
3( I, 2) - 3( 0, 3) 7/2 5 7/2 5 (0,0,0) 47697.2 ( 0.20) [61006] 
3( }, 2) - 3( 0, 3) 712 4 712 4 (0,0,0) 47739.8 ( 0.20) [610061 
3( 1, 2) - 3( 0, 3) 712 3 7/2 3 (0,0,0) 47764.6 ( 0.20) [61006] 
3( 1, 2) - 3( 0, 3) 7/2 2 7/2 2 (0,0,0) 47778.2 ( 0.20) [61006] 
3( I, 2) - 3( 0, 3) 5/2 1 5/2 1 (0,0,0) 48232.10 ( 0.20) [61006] 
3( I, 2) - 3( 0, 3) 5/2 2 5/2 2 (0,0,0) 48276.60 ( 0.20) [61006] 
3( 1, 2) - 3( 0, 3) 5/2 3 5/2 3 (0,0,0) 48336.0 ( 0.20) [610061 
3( 1, 2) - 3( 0, 3) 5/2 4 5/2 4 (0,0,0) 48398.20 ( 0.20) [61006] 
5( 0, 5) - 4{ 1, 4) 9/2 3 7/2 2 (0,0,0) 55055.8 ( 0.20) [62007] 
5( 0, 5) - 4{ 1, 4) 9/2 4 7/2 3 (0,0,0) 5-5075.2 ( 0.20) [620071 
5( 0, 5) - 4{ 1, 4) 11/2 7 9/2 6 (0,0,0) 55090.6 ( 0.20) [62007] 
5( 0, 5) - 4{ 1, 4) 9/2 5 7/2 4 (0,0,0) 55104.6 ( 0.20) [62007] 
5( 0, 5) - 4{ 1, 4) 1112 6 9/2 5 (0,0,0) 55113.0 ( 0.20) [62007] 
5( 0, 5) - 4{ I, 4) 11/2 5 9/2 4 (0,0,0) 55126.8 ( 0.20) [62007] 
5( 0, 5) - 4{ I, 4) 11/2 4 9/2 3 (0,0,0) 55135.8 ( 0.20) [62007] 
5( 0, 5) - 4{ 1, 4) 912 6 7/2 5 (0,0,0) 55138.8 ( 0.20) [62007] 
5( 1, 4) - 5( 0, 5) 11/2 7 11/2 7 (0,0,0) 56011.6 ( 0.20) [62007] 
5( ], 4) - 5( 0, 5) 11/2 6 11/2 6 (0,0,0) 56053.8 ( 0.20) [62007) 
5( 1, 4) - 5( 0, 5) 11/2 5 11/2 5 (0,0,0) 56085.4 ( 0.20) [62007] 
5( 1, 4) - 5( 0, 5) 11/2 4 11/2 4 (0,0,0) 56103.6 ( 0.20) [62007] 
5( 1, 4) - 5( 0, 5) 9/2 3 9/2 3 (0,0,0) 56576.9 ( 0.20) [62007] 
5( I, 4) - 5( 0, 5) 9/2 4 9/2 4 (0,0,0) 56623.6 ( 0.20) [62007] 
5( I, 4) - 5( 0, 5) 9/2 5 9/2 5 (O,o,o) 56674.6 ( 0.20) [62007J 
5( I, 4) - 5( 0, 5) 9/2 6 9/2 6 (0,0,0) 56723.0 ( 0.20) [620071 

16037Cl160 Il( 2, 9) - 1O( 3, 8) 2112 9 19/2 8 (0,0,0) 15002.8 ( 0.20) [62007] 
ll( 2, 9) - 10( 3, 8) 2112 10 19/2 9 (0,0,0) 15019.1 ( 0.20) [62007] 
Il( 2, 9) - lOt 3, 8) 2112 11 19/2 10 (0,0,0) 15035.1 ( 0.20) [62007] 
H( 2, 9) - 10( 3, 8) 2112 12 19/2 11 (0,0,0) 15051.1 ( 0.20) [62007] 
3( 0, 3) - 2( I, 2) 5/2 1 3/2 0 (0,0,0) 15131.8 ( 0.20) [61006J 
3( 0, 3) - 2( 1, 2) 5/2 2 3/2 I (0,0,0) 15136.9 ( 0.20) [61006J 

lI( 2, 9) - lOt 3, 8) 23/2 ]3 2112 12 (0,0,0) 15161.9 ( 0.20) [62007] 

3( 0, 3) - 2( 1, 2) 5/2 3 3/2 2 (0,0,0) 15]66.8 ( 0.20) [61006J 
Il( 2, 9) - 10( 3, 8} 23/2 12 2112 11 (0,0,0) 15177.1 ( 0.20) [62007] 
Il( 2, 9) - 10( 3, 8) 23/2 11 2112 10 (0,0,0) 15189.9 ( 0.20) [62007] 
Il( 2, 9) - 10( 3, 8) 23/2 10 2112 9 (0,0,0) 15200.4 ( 0.20) [62007] 

3( 0, 3) - 2( 1, 2) 5/2 4 3/2 3 (0,0,0) 15215.3 ( 0.20) [61006] 

3( 0, 3) - 2( 1, 2) 712 5 5/2 4 (0,0,0) ]5486.3 ( 0.20) [61006J 
3( 0, 3) - 2( 1, 2) 712 4 5/2 3 (0,0,0) 15499.2 ( 0.20) [61006] 

3( 0, 3) - 2( 1, 2) 7/2 3 5/2 2 (0,0,0) 15507.4 ( 0.20) (61006) 

3( 0, 3) - 2( ], 2) 7/2 2 5/2 1 (0,0,0) 15512.4 ( 0.20) [61006] 

14{ 2,13) - 13( 3,10) 27/2 15 25/2 14 (0,0,0) 20643.6 ( 0.20) [62007] 

14{ 2,13) - 13( 3,10) 2712 14 25/2 13 (0,0,0) 20661.4 ( 0.20) (62007) 

14{ 2,13) - 13( 3.10) 27/2 13 25/2 12 (0,0,0) 20682.2 ( 0.20) [62007] 

14{ 2,13) - 13( 3,10) 27/2 12 25/2 11 (0,0,0) 20705.5 ( 0.20) (62007) 

4{ 2, 3) - 5{ 1, 4) 9/2 3 11/2 4 (0,0,0) 21226.3 ( 0.20) [61006) 

4( 2, 3) - 5( 1, 4) 9/2 4 11/2 5 (0,0,0) 21237.5 ( 0.20) [61006] 

4{ 2, 3) - 5( 1, 4) 9/2 5 11/2 6 (0,0,0) 21250.4 ( 0.20) [61006J 

4{ 2, 3) - 5( I, 4) 9/2 6 11/2 7 (0,0,0) 21264.3 ( 0.20) [61006] 

14{ 2,13) - 13( 3,10) 29/2 13 2712 12 (0,0,0) 21509.9 ( 0.20) [62007] 

14{ 2,13) - 13( 3,10) 29/2 14 27/2 13 (0,0,0) 21522.6 ( 0.20) [62007] 

14{ 2,13) - 13( 3,10) 29/2 15 27/2 14 (0,0,0) 21539.8 ( 0.20) [62007J 

]4{ 2,13) - 13( 3,10) 29/2 16 27/2 15 (0,0,0) 21561.8 ( 0.20) [62007] 

4{ 2, 3) - 5( I, 4) 7/2 5 9/2 6 (0,0,0) 21739.2 ( 0.20) [61006] 

4{ 2, 3) - 5( 1, 4) 7/2 4 9/2 5 (0,0,0) 21764.2 ( 0.20) [61006] 

4( 2, 3) - 5( 1, 4) 7/2 3 9/2 4 (0,0,0) 21784.1 ( 0.20) (61006) 

4{ 2, 3) - 5( ], 4) 7/2 2 9/2 3 (0,0,0) 21797.7 ( 0.20) [61006] 

7( 1, 6) - 6( 2, 5) 13/2 5 1112 4 (0,0,0) 24856.0 ( 0.20) [62005] 

7( 1, 6) - 6( 2, 5) 13/2 6 1112 5 (0,0,0) 24876.8 ( 0.20) [62005] 

7( I, 6) - 6( 2, 5) 13/2 7 1112 6 (0,0,0) 24898.5 ( 0.20) (62005) 

7( 1, 6) - 6( 2, 5) 13/2 8 1112 7 (0,0,0) 24924.6 ( 0.20) [62005] 
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TABLE 25.2. The microwave spectrum of CI02-Continued 

Isotopic species N' (K~,K'.J - N" (K~,K"J j r r F" (v1,v"v,J Frequency (Une.) Reference 
(MHz) (MHz) 

160 370 160 7( I, 6) - 6( 2, 5) 15/2 9 13/2 8 (0,0,0) 25006.3 ( 0.20) [62005] 

7( 1,6) - 6( 2, 5) 15/2 8 13/2 7 (0,0,0) 25026.1 ( 0.20) [62005J 

7( I, 6) - 6( 2, 5) 15/2 7 13/2 6 (0,0,0) 25041.0 ( 0.20) [62005] 

7( 1, 6) - 6( 2, 5) 15/2 6 13/2 5 (0,0,0) 25054.7 ( 0.20) [62005] 

I( I, 0) - I( 0, 1) 3/2 2 112 1 (0,0,0) 41856.53 ( 0.20) [61006] 

l( I, 0) - I( 0, I) 3/2 2 1/2 2 (0,0,0) 41968.48 ( 0.20) [61006] 

I( 1, 0) - 1( 0, 1) 3/2 3 112 2 (0,0,0) 41977.60 ( 0.20) [61006J 

l( I, 0) - l( 0, 1) 3/2 2 3/2 3 (0,0,0) 42047.54 ( 0.20) [61006J 

l( I, 0) - 1( 0, I) 3/2 3 3/2 3 (0,0,0) 42055.84 ( 0.20) [61006J 

I( I, 0) - 1( 0, 1) 3/2 1 3/2 2 (0,0,0) 42096.40 ( 0.20) [61006] 

1( I, 0) - 1( 0, I) 3/2 2 3/2 2 (0,0,0) 42109.20 ( 0.20) [61006J 

1( I, 0) - 1( 0, 1) 3/2 0 3/2 1 (0,0,0) 42112.40 ( 0.20) [61006] 

1( 1, 0) - 1( 0, 1) 3/2 3 3/2 2 (0,0,0) 42117.52 I 0.20) [61006] 

I( I, 0) - II 0, I) 3/2 2 3/2 1 (0,0,0) 42135.12 ( 0.20) [61006J 

I( I, 0) - I( 0, 1) 112 1 1/2 I (0,0,0) 42948.50 ( 0.20) [61006] 

1( I, 0) - 1( 0, 1) 112 1 lI2 2 (0,0.0) 43060.24 ( 0.20) [61006] 

1( 1, 0) - 1( 0, 1) 1/2 2 1/2 1 (0,0,0) 43104.18 ( 0.20) [61006] 

1( 1, 0) - 1( 0, 1) 112 1 3/2 2 (0,0,0) 43201.54 ( 0.20) [61006] 

II I, 0) - I( 0, 1) 112 2 112 2 (0,0,0) 43215.84 ( 0.20) [61006] 

1( 1, 0) - 1( 0, 1) 112 1 3/2 1 (0,0,0) 43227.26 ( 0.20) [61006] 

1( 1, 0) - 1( 0, 1) 112 2 3/2 3 (0,0,0) 43294.8 ( 0.20) [61006] 

3( 1, 2) - 3( 0, 3) 712 5 7/2 5 (0,0,0) 46503.6 ( 0.20) [61006] 

3( I, 2) - 3( 0, 3) 7/2 4 7/2 4 (0,0,0) 46539.0 ( 0.20) [61006] 

3( 1, 2) - 3( 0, 3) 7/2 3 7/2 3 (0,0,0) 46560.0 ( 0.20) [61006J 
3( I, 2) - 3( 0, 3) 712 2 712 2 (0,0,0) 46571.0 ( 0.20) [610061 
3( I, 2) - 3( 0, 3) 512 1 5/2 1 (0,0,0) 47037.0 ( 0.20) [61006J 
3( I, 2) - 3( 0, 3) 5/2 2 5/2 2 (0,0,0) 47074.4 ( 0.20) [610061 
3( I, 2) - 3( 0,3) 5/2 3 5/2 3 (0,0,0) 47122.6 ( 0.20) [61006J 
3( 1, 2) - 3( 0, 3) 5/2 4 5/2 4 (0,0,0) 47175.7 ( 0.20) [61006J 

160350180 3( 0, 3) - 2( 1, 2) 5/2 1 312 0 (0,0,0) 11633.8 ( 0.20) [62005J 
3( 0, 3) - 2( 1, 2) 5/2 2 3/2 1 (0,0,0) 11640.1 ( 0.20) [62005J 
3( 0, 3) - 2( I, 2) 5/2 3 3/2 2 (0,0,0) 11677.5 ( 0.20) [62005] 
3( 0, 3) - 2( 1, 2) 5/2 4 3/2 3 (0,0,0) 11736.2 ( 0.20) [62005J 
3( 0, 3) - 2( I, 2) 7/2 5 5/2 4 (0,0,0) 12011.4 ( 0.20) [62005] 
3( 0, 3) - 2( I, 2) 7/2 4 5/2 3 (0,0,0) 12026.6 ( 0.20) [62005] 
3( 0, 3) - 2( I, 2) 7/2 2 5/2 1 (0,0,0) 12042.7 ( 0.20) [62005] 
7( 1, 6) - 6( 2, 5) 13/2 5 1112 4 (0,0,0) 14855.6 ( 0.20) [62005J 
7( 1, 6) - 6( 2, 5) 13/2 6 1112 5 (0,0,0) 14881.2 ( 0.20) [62005]. 
7( 1, 6) - 6( 2, 5) 13/2 7 1112 6 (0,0,0) 14910.0 ( 0.20) [62005] 
7( I, 6) - 6( 2, 5) 13/2 8 1112 7 (0,0,0) 14939.1 ( 0.20) [62005] 
7( I, 6) - 6( 2, 5) 15/2 8 13/2 7 (0,0,0) 15059.2 ( 0.20) [62005] 
7( 1, 6) - 6( 2, 5) 15/2 7 13/2 6 (0,0,0) 15078.4 ( 0.20) [62005] 
7( 1, 6) - 6( 2, 5) 15/2 6 1312 5 (0,0,0) 15093.6 ( 0.20) (62005) 
4( 2, 3) - 5( 1, 4) 9/2 3 11/2 4 (0,0,0) 28308.2 ( 0.20) [62005J 
4( 2, 3) - 5( 1, 4) 9/2 4 11/2 5 (0,0,0) 28322.1 ( 0.20) [62005] 
4( 2, 3) - 5( I, 4) 9/2 5 11/2 6 (0,0,0) 28337.4 ( 0.20) [62005] 
4( 2, 3) - 5( I, 4) 9/2 6 11/2 7 (0,0,0) 28354.2 ( 0.20) [62005] 
4( 2, 3) - 5( 1, 4) 7/2 5 9/2 6 (0,0,0) 28843.6 ( 0.20) [62005] 
4( 2, 3) - 5( 1, 4) 7/2 4 9/2 5 (0,0,0) 28873.7 ( 0.20) [62005J 
4( 2, 3) - 5( I, 4) 7/2 3 9/2 4 (0,0,0) 28897.9 ( 0.20) [62005J 

J. Phys. Ch.m. a.f. Data, Vol. 7, No.4, 1918 
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Table 26. Rotational and centrifugal distortion constants for C1ZO from reanalysis. a 

Watson's Determinable 
Parameters 

A" 

B" 

e" 

Taaaa 

'bbbb 

'cccc 

Std. dev. 

No. lines fit 

Derived Parameters 

42 046.3Z8(6l) 

3 683.03984(600) 

3 381.85254(544) 

0.143297(3273) 

0.0051229(3016) 

1.05(2) 

-5.4748(491) 

-0.00870721(9427) 

-0.0051090(801) 

0.178 

47 

(assuming planarity conditions) 

A' 

B' 

C' 

" bbcc 
T' 

ccaa 

" aabb 

Taabb(l) 

Taabb (2) 

'aabb(3) 

Tababel) 

T abab (2) 

'abab(3) 

tn 

42 046.325(61) 

3 683.074(6) 

3 381. 894 (5) 

-0.00655(9) 

0.06768(10) 

0.0822(22) 

0.1227(15) 

0.1215(13) 

0.1215(13) 

-0.OZ03(4} 

-0.0191(6) 

-0.0191(6) 

-0.134(31)Xl0- 4 

41 833.98(41) 

3 583.0699(444) 

3 296.0476(348) 

0.12743(5018) 

0.003648(4590) 

1.1(3) 

-5.388(748) 

-0.0087947(15065) 

-0.005297(lZ70) 

0.756 

25 

41 833.98(41) 

3 583.101(41) 

3 296.084(34) 

-0.0067(14) 

0.062(14) 

0.072(35) 

0.113(22) 

0.117(ZO) 

0.117(20) 

-0.0204(70) 

-0.0237(87) 

-0.0239(90) 

0.38(54)XlO- 4 

37 C12 l60 (MHz) 

41 620.40(80) 

3 484.164(93) 

3 210.952(77) 

0.1879(1033) 

0.009535(9390) 

0.79(54) 

-5.993(1420) 

-0.006321(3012) 

-0.00446(261) 

1. 393 

22 

a The uncertainites quoted are one standard deviation as estimated by the least 

squares fit. The number of significant figures quoted are necessary to reproduce 

the calculated transition frequencies within their standard deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is calculated from '1' 

'2' Taaaa and Tbbbb using the planarity conditions. 

1535 
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Table 26.1. Molecular parameters for C1 20. 

Parameter 35 C1 16 0 35C1 (MHz) 35Cl16037C1 (MHz) 37Cl16037C1 (MHz) 

A 42 046.398 (86) 41 834.021(410) 41 620.951(300) 

B 3 683.0827(84) 3 583.1034(420) 3 484.2521(320) 

C 3 381.9006(77) 3 296.0896(340) 3 210.9984(270) 

Taaaa -5.38885(6400) -5.48314(72000) -6.30056(57000) 

Tbbbb -0.0090962(1400) -0.0085944(15000) -0.0057625(12000) 

Taabb 0.114583 (2200) 0.117148 (21000) 0.157657 (23000) 

labab -0.0188015(6200) -0.0202994(69000) -0.0191993(28000) 

Xaa (C 1) -71.45 -S6.31 a 

Xbb (C1) 6.86 S.41 a 

Xcc (C 1) 64.S9 50.90 a 

a Calculated from the ratio 3SQ/37 Q = 1.2688. See [6601SJ. 

Additional references: [S9002J and [62003J. 

TABLE 26.2. The microwave spectrum of C120 

Isotopic species f(K~,K'.J - rrK~,K"J F E F' E (vI'V2'v,) Frequency 
(MHz) 

35a I60 35cl 3( I, 3) - 4{ 0, 4) (0,0,0) 9375.26 
12( 2,11) - 13( 1,12) (0,0,0) 10358.50 
34{ 2,33) - 33( 3,30) (0,0,0) 13126.50 
23( 2,21) - 24{ 1,24) (0,0,0) 13212.50 
24{ 2,22) - 25( 1,25) (0,0,0) 13399.00 
22( 2,20) - 23( 1,23) (0,0,0) 13496.80 

7( 0, 7) - 6( I, 6) (0,0,0) 13904.25 
25( 2,23) - 26( 1,26) (0,0,0) 14051.83 
26( 3,23) - 27( 2,26) (0,0,0) 14882.16 
20( 2,18) - 21( 1,21) (0,0,0) 15428.55 
22( 3,20) - 23( 2,21) (0,0,0) 15668.00 
33( 4,30) - 34{ 3,31) (0,0,0) 15699.10 
35( 4,31) - 36( 3,34) (0,0,0) 16540.33 
27( 2,25) - 28( 1,28) (0,0,0) 16767.40 

2( 1, 2) - 3( 0, 3) (0,0,0) 16874.90 
19( 2,17} - 20( 1,20) (0.0,0) 17058.95 
16( 1,15) - 15( 2,14) (0,0,0) 17171.35 
36( 2,35) - 35( 3,32) (0,0,0) 17906.50 
18( 2,16) - 19( 1,19) (0,0,0) 19116.05 
Il( 2,10) - 12( I,ll) (0,0,0) 19282.68 
29( 2,27) - 30( 1,30) (0,0,0) 21348.08 
17( 2,15) - 18( 1,18) (0,0,0) 21583.45 
38( 3,35) - 37( 4,34) (0,0,0) 21734.45 

8( 0, 8) - 7( 1, 7) (0,0,0) 21896.25 
27/ 2.25) - 26( 3,24) (0,0,0) 22820.20 
34{ 4,30) - 35( 3,33) (0,0,0) 23048.28 

1( 1, 1) - 2( 0, 2) (0,0,0) 24233.79 
30( 2,28) - 31( 1,31) (0,0,0) 24324.66 
16( 2,14) - I7( 1,17) (0,0,0) 24444.74 
32( 4,29) - 33( 3,30) (0,0,0) 24543.60 

J. PhYI. Chem. Ref. Data, Vol. 7, No.4, 19711 

Reference 

[ 66015J 

I 

[66015J 

[ 66015J 

[66015J 

[66015J 

[ 66015J 

[ 66015J 

[62010J 

[62010J 

[62010J 

(Un c.) Reference 
(MHz) 

(*0.10) [66015] 
('0.10) [66015J 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
('0.10) [660151 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [660151 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [660151 
(*0.10) [66015] 
(*0.10) [660]51 
(*0.10) [66015] 
('0.10) [66015] 
(·0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015J 
('0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
(*0.10) [66015] 
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TABLE 26.2. The microwave spectrum of Cl20-Continued 

Isoto,pic species I(K~,K'J - rrK~,K"J F t: F' E (Vl'V2,V3) Frequency I (Une.) Reference 
(MHz) (MHz) 

35CI'6035C1 21( 3,19) - 22( 2,20) (0,0,0) 24796.70 (·0.10) [66015] 
24{ 3,21) - 25( 2,24) 24 2 25 2 (0,0,0) 25399.53 ( 0.10) [62010] 
24{ 3,2]) - 25( 2,24) (0,0,0) 25402.90 (*0.10) [66015J 
24{ 3,21) - 25( 2,24) 26 2 27 2 (0,0,0) 25402.94 ( 0.10) [62010] 
24{ 3,21) - 25( 2,24) 24 0 25 0 (0,0,0) 25406.35 ( 0.10) [62010] 
I7( 1,16) - 16( 2,15) ]7 1 16 1 (0,0,0) 26575.2 ( 0.10) [62010] 
17( 1,16) - 16( 2,15) 18 1 17 1 (0,0,0) 26580.9 ( 0.10) [62010] 
17( 1,16) - 16( 2,15) 16 3 15 3 (0,0,0) 26580.9 ( 0.10) [62010] 
17( 1,16) - 16( 2,15) (0,0,0) 26581.00 (*0.10) [66015] 
17( 1,16) - 16( 2,]5) 17 3 16 3 (0,0,0) 26587.2 ( 0.10) [62010] 
15( 2,13) - 16( 1,16) (0,0,0) 27682.00 (*0.10) [66015] 
311 2,29) - 32( 1,32) (0,0,0) 27748.30 ('0.10) [66015J 
1O( 2, 9) - H( 1,10) II 3 12 3 (0,0,0) 28072.16 ( 0.10) [62010] 
lOt 2, 9) - Il( 1,10) 10 3 11 3 (0,0,0) 28073.35 ( 0.10) [62010] 
lOr 2, 9) - Il( 1,10) 9 3 10 3 (0,0,0) 28073.35 ( 0.10) [62010] 
lOt 2, 9) - 1I( 1,10) 12 3 13 3 (0,0,0) 28076.76 ( 0.10) [62010] 
lOr 2, 9) - II( 1,10) (0,0,0) 28078.35 (*0.10) [66015] 
10( 2, 9) - Il( 1,10) 9 3 10 3 (0,0,0) 28078.56 ( 0.10) [62010] 
lOr 2, 9) - Il( 1,10) 11 1 12 1 (0,0,0) 28078.56 ( 0.10) [62010] 
10( 2, 9) - Il( 1,10) 8 3 9 3 (0,0,0) 28080.28 ( 0.10) [62010] 
lOt 2, 9) - H( 1,10) 10 I 11 I (0,0,0) 28083.75 ( 0.10) [62010] 
1O( 2, 9) - ll( },1O) 7 3 8 3 (0,0,0) 28084.74 ( 0.10) [62010] 
33( 4,29) - 34{ 3,32) (0,0,0) 29658.99 (*0.10) [66015] 

9( 0, 9) - 8( 1, 8) 6 3 5 3 (0,0,0) 29980.5 ( 0.10) [62010] 
9( 0, 9) - 8( 1, 8) 9 1 8 1 (0,0,0) 29982.1 ( 0.10) [62010] 
9( 0, 9) - 8( I, 8) 12 3 11 3 (0,0,0) 29983.1 ( 0.10) [6201OJ 
9( 0, 9) - 8( 1, 8) 10 1 9 1 (0,0,0) 29987.0 ( 0.10) [62010] 
9( 0, 9) - 8( 1, 8) 8 3 7 3 (0,0,0) 29987.0 ( 0.10) [62010] 
9( 0, 9) - 8( 1,8) (0,0,0) 29987.30 ('0.10) 166015] 
9( 0, 9) - 8( 1, 8) 11 3 10 3 (0,0,0) 29989.4 ( 0.10) [62010] 
9( 0, 9) - 8( 1, 8) 8 3 7 3 (0,0,0) 29991.6 ( 0.10) [62010] 
9( 0, 9) - 8( I, 8) 9 3 8 3 (0,0,0) 29992.7 ( 0.10) [62010] 
9( 0, 9) - 8( 1, 8) 10 3 9 3 (0,0,0) 29994.1 ( 0.10) [62010] 

23( 3,20) - 24{ 2,23) (0,0,0) 30980.95 (*0.10) (66015) 
14{ 2,12) - 151 1,15) (0,0,0) 31274.67 ('0.10) [66015J 

13( 2,11) - 14{ 1,14) 10 3 11 3 (0,0,0) 35190.95 ( 0.10) (62010) 
13( 2,11) - I4{ 1,14) 11 3 12 3 (0,0,0) 35200.66 ( 0.10) [62010] 
I3( 2,11) - I4{ 1,14) 14 1 15 1 (0,0,0) 35202.77 ( 0.10) [62010] 
13( 2,11) - I4{ 1,14) 12 3 13 3 (0,0,0) 35202.77 ( 0.10) [620101 
13( 2,11) - 14{ 1,14) (0,0,0) 35202.90 (*0.10) [66015] 
13( 2,11) - 14{ 1,14) 15 3 16 3 (0,0,0) 35204.82 ( 0.10) [62010] 
13( 2,11) - I4{ 1,14) 12 3 13 3 (0,0,0) 35212.77 ( 0.10) [6201OJ 
18( 1,17) - I7( 2,16) 18 2 17 2 (0,0,0) 36094.36 ( 0.10) [62010] 
18( 1,17) - 17( 2,16) (0,0,0) 36100.45 (*0.10) [66015] 
18( 1,17) - 17( 2,16) 20 2 19 2 (0,0,0) 36100.46 ( 0.10) [62010] 
18( 1,17) - 17( 2,16) 18 0 17 0 (0,0,0) 36106.56 ( 0.10) [62010] 
32( 4,28) - 33( 3,31) (0,0,0) 36359.50 ('0.10) 166015] 

9( 2, 8) - IO( I, 9) 9 2 10 2 (0,0,0) 36734.45 ( 0.10) [62010] 
9( 2, 8) - 10( 1, 9) 11 2 12 2 (0,0,0) 36739.68 ( 0.10) . [62010] 

9( 2, 8) - lO( 1, 9) (0,0,0) 36739.68 (*0.10) [62010] 
22( 3,19) - 23( 2,22) 22 2 23 2 (0,0,0) 36743.00 ( 0.10) [62010] 

9( 2, 8) - 10( 1, 9) 9 0 10 0 (0,0,0) 36744.91 ( 0.10) [62010] 
22( 3,19) - 23( 2,22) (0,0,0) 36745.02 (*0.10) [66015] 
22( 3,19) - 23( 2,22) 24 2 25 2 (0,0,0) 36746.02 ( 0.10) [62010] 
22( 3,19) - 23( 2,22) 22 0 23 0 (0,0,0) 36749.04 ( 0.10) [62010] 
lOt 0,10) - 9( I, 9) 10 2 9 2 (0,0,0) 38159.95 ( 0.10) [62010] 
lOt 0,10) - 9( 1, 9) 12 2 11 2 (0,0,0) 38165.30 ( 0.10) [62010] 
1O( 0,10) - 9( 1, 9) (0,0,0) 38165.30 (*0.10) [6201OJ 
1O( 0,10) - 9( 1, 9) 10 0 9 0 (0,0,0) 38170.65 ( 0.10) [62010] 

l( 1, 0) - I( 0, 1) 2 1 1 1 (0,0,0) 38635.78 ( 0.10) [620101 
I( 1, 0) - l( 0, 1) 1 I 1 1 (0,0,0) 38635.78 ( 0.10) [62010] 
l( 1, 0) - 1( 0, 1) 4 3 4 3 (O,O,O) 38649.45 ( 0.10) [62010] 
I( 1, 0) - I( 0, I) 3 3 2 I (0,0,0) 38656.30 ( 0.10) [62010] 
I( 1, 0) - 1( 0, 1) 2 3 1 1 (0,0,0) 38659.44 ( 0.10) [62010] 

J. Phys. Chem. Ref. Doto, Vol. 7, No.4, 1978 
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TABLE 26.2. The microwave spectrum of ClzO-Continued 

Isotopic species f(K~,K'~ - /"(K~,K:) F E F' E (V"V2,V3) Frequency (Unc.) Reference 

(MHz) (MHz) 

35CI'6035CI I( 1, 0) - I( 0, 1) 2 1 3 3 (0,0,0) 38661.00 ( 0.10) [62010] 

I( I, 0) - 1{ 0, 1) 1 1 2 3 (0,0,0) 38661.00 ( 0.10) [62010] 

I( 1, 0) - 1( 0, 1) (0,0,0) 38663.02 (*0.10) [620lOj 

I( 1, 0) - 1( 0, 1) 3 3 4 3 (0,0,0) 38675.09 ( 0.10) [62010] 

I( 1, 0) - 1( 0, 1) 4 3 3 3 (0,0,0) 38678.09 (0.10) [62010] 

I( 1, 0) - I( 0, 1) 2 3 2 3 (0,0,0) 38686.52 ( 0.10) [6201OJ 

I( 1, 0) - 1( 0, 1) 3 3 2 3 (0,0,0) 38694.43 ( 0.10) [62010] 

1( I, 0) - 1( 0, 1) 2 3 3 3 (0,0,0) 38694.43 ( O.lO) [62010] 

2( 1, 1) - 2( 0, 2) 3 2 2 2 (0,0,0) 38947.12 ( 0.10) [62010] 

2( 1, 1) - 2( 0, 2) 1 2 2 2 (0,0,0) 38947.12 ( 0.10) [62010] 

2( 1, 1) - 2( 0, 2) 2 2 2 2 (0,0,0) 38948.98 ( 0.10) [62010] 

2( 1, 1) - 2( 0, 2) 2 0 1 2 (0,0,0) 38964.53 ( 0.10) [62010] 

2( 1, 1) - 2( 0, 2) 2 0 3 2 (0,0,0) 38964.53 ( 0.10) [62010] 

2( 1, 1) - 2( 0, 2) (0,0,0) 38966.26 (*0.10) [66015] 

2( 1, 1) - 2( 0, 2) 4 2 4 2 (0,0,0) 38966.29 ( 0.10) [62010] 

2( 1, 1) - 2( 0, 2) 3 2 3 2 (0,0,0) 38966.29 ( 0.10) [62010] 

2( 1, 1) - 2( 0, 2) 2 0 2 0 (0,0,0) 38983.65 ( 0.10) [62010] 

2( I, 1) - 2( 0, 2) 1 2 2 0 (0,0,0) 38985.47 ( 0.10) [62010] 
2( 1, 1) - 2( 0, 2) 3 2 2 0 (0,0,0) 38985.47 ( 0.10) [62010] 

3( 1, 2) - 3( 0, 3) 2 3 1 3 (0,0,0) 39406.50 ( 0.10) [62010] 

3( 1, 2) - 3( 0, 3) 4 1 3 1 (0,0,0) 39406.50 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 5 3 6 3 (0,0,0) 39408.03 ( 0.10) [62010J 
3( 1, 2) - 3( 0, 3) 2 3 3 1 (0,0,0) 39409.46 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 3 I 3 I (0,0,0) 39412.14 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 0 3 I 3 (0,0,0) 39412.14 ( 0.10) [62010] 
3( I, 2) - 3( 0, 3) 6 3 6 3 (0,0,0) 39416.36 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 5 3 4 1 (0,0,0) 39418.40 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 4 1 4 1 (0,0,0) 39422.61 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) (0,0,0) 39424.30 (*0.10) [66015) 
3( 1, 2) - 3( 0, 3) 1 3 2 3 (0,0,0) 39425.92 ( 0.10) [6201OJ 
3( 1, 2) - 3( 0, 3) 4 3 3 3 (0,0,0) 39425.92 ( 0.10) [620101 
3( 1, 2) - 3( 0, 3) 3 1 4 1 (0,0,0) 39428.66 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 4 3 5 3 (0,0,0) 39428.66 ( 0.10) [62010] 
3( I, 2) - 3( 0, 3) 3 3 3 3 (0,0,0) 39430.00 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 5 3 5 3 (0,0,0) 39432.14 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 2 1 2 1 (0,0,0) 394.12.78 ( 0.10) [62010] 

I2( 2,10) - 13( 1,13) 12 2 13 2 (0,0,0) 39435.66 ( 0.10) [62010] 
3( 1, 2) - 3( 0, 3) 4 1 5 3 (0,0,0) 39437.30 ( 0.10) [62010] 
3( I, 2) - 3f 0, 3) 2 3 3 3 (0,0,0) 39437.30 ( 0.10) [62010J 
3( 1. 2) - 3( 0, 3) 4 3 4 3 (0.0,0) 39438.70 ( 0.10) [62010] 
3( I, 2) - 3( 0, 3) 5 3 4 3 (0,0,0) 39440.42 ( 0.10) [62010J 
3( 1, 2) - 3( 0, 3) 6 3 5 3 (0,0,0) 39440.42 ( 0.10) [6201OJ 
3( 1, 2) - 3( 0, 3) 3 3 4 3 (O,O,O) 39443.04 ( 0.10) [62010] 

12( 2,10) - 13( 1,13) (<;),0,0) 39446.28 (*0.10) [620 !OJ 
I2( 2,10) - 13( 1,13) 14 2 15 2 (0.0,0) 39446.28 ( 0.10) [62010] 
12( 2,10) - 13( 1,13) 12 0 13 0 (0,0,0) 39456.90 ( 0.10) [62010J 

4( 1, 3) - 4( 0, 4) 5 2 4 2 (0,0,0) 40022.64 ( 0.10) [62010] 
4( 1, 3) - 4( 0, 4) 3 2 4 2 (0,0,0) 40022.64 ( 0.10) [62010] 
4( 1, 3) - 4( 0, 4) 4 2 4 2 (0,0,0) 40030.56 ( 0.10) [62010] 
4( 1, 3) - 4( 0, 4) 4 0 3 2 (0,0,0) 40032.76 ( 0.10) [62010] 
4( 1, 3) - 4( 0, 4) 4 0 5 2 (0,0,0) 40032.76 ( 0.10) [62010] 
4( 1, 3) - 4( 0, 4) 6 2 6 2 (0,0,0) 40040.96 ( 0.10) [62010] 
4( 1, 3) - 4( 0, 4) 5 2 5 2 (0,0,0) 40040.96 ( 0.10) [6201OJ 
4( I, 3) - 4( 0, 4) (0,0,0) 40041.11 (*0.10) [66015] 
4( I, 3) - 4( 0, 4) 4 2 3 2 (0,0,0) 40049.20 ( 0.10) [62010] 
4( I, 3) - 4( 0, 4) 4 2 5 2 (0,0,0) 40049.20 ( 0.10) [62010] 
4( 1, 3) - 4( 0, 4) 4 0 4 0 (0,0,0) 40051.18 ( 0.10) [62010] 
4( 1, 3) - 4( 0, 4) 3 2 4 0 (0,0,0) 40059.51 ( 0.10) [62010] 
4( I, 3) - 4( 0, 4) 5 2 4 0 (0,0,0) 40059.51 ( 0.10) [62010J 

12( I,ll) - 12( 0,12) (0,0,0) 51567.60 (*0.10) [66015J 
37CI'6035CI 3( 1, 3) - 4( 0, 4) (0,0,0) 10039.36 (*0.10) [66015] 

26( 2,24) - 27( 1,27) (0,0,0) 14559.31 (*0.10) [66015J 
2I( 2,19) - 22( 1,22) (0,0,0) 14850.40 ('0.10) [66015J 
36( 2,35) - 35( 3,32) (0,0,0) 15872.95 (*0.10) [66015J 

J. Phys. them. Ref. Data, Val. 7, No.4, 1978 
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TABLE 26.2. The microwave spectrum of C120-Continued 

Isotopic species J'(K~,K'J - rrK~,K:) r E F" I E (V"V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

37CI '6035CI 2( 1, 2) - 3( 0, 3) (0,0,0) 17333.48 (*0.10) [66015] 
19( 2,17) - 20( 1,20) (0,0,0) 17988.00 ("0.10) [660151 
8( 0, 8) - 7( I, 7) (0,0,0) 20360.40 (*0.10) [66015] 

II( 2,10) - 12( I,ll) (0,0,0) 21681.60 ('0.10) [66015] 
17( 2,15) - I8( 1,18) (0,0,0) 22720.70 (*0.10) [66015] 
17( 1,16) - 16( 2,]5) 

I 
(0,0,0) 22791.00 (*0.10) [66015] 

I( 1, 1) - 2( 0, 2) (0,0,0) 24492.76 (*0.10) [66015J 
16( 2,14) - 17( 1,17) (0,0,0) 25646.70 ('0.10) [66015J 

9( 0, 9) - 8( 1, 8) (0,0,0) 28223.40 (*0.10) [66015] 
24( 3,21) - 25( 2,24) (0,0,0) 28578.10 (*0.10) [66015] 
15( 2,13) - 16( 1,16) (0,0,0) 28925.20 (*0.10) [66015] 
lOr 2, 9) - II( 1,10) (0,0,0) .30211.60 (*0.10) [66015] 
18( 1,17) - 17( 2,16) (0,0,0) .32020.60 ('0.10) [66015] 

i 
2.3( 3,20) - 24( 2,23) (0,0,0) 34109.00 (*0.10) [66015] 
1O( 0,10) - 9( 1, 9) (0,0,0) 36173.00 (*0.10) [66015] 
13( 2,11) - 14( 1,14) (0,0,0) 36460.00 (*0.10) [660151 
l( 1, 0) - I( 0, ]) (0,0,0) 38536.80 (*0.]0) [66015] 
9( 2, 8) - lOr I, 9) (0,0,0) 38617.40 (*0.10) [66015] 
2( 1, 1) - 2( 0, 2) (0,0,0) 38825.50 (*0.10) [66015] 
3( I, 2) - 3( 0, 3) (0,0,0) 39261.90 (*0.10) [66015] 
4( 1, 3) - 4( 0, 4) (0,0,0) 39849.10 (·0.1O) 16601.5J 

37 CI 160 37 Cl 27( 3,24) - 28( 2,27) (0,0,0) 16414.65 (*0.10) [66015] 
20( 2,18) - 21( 1,21) (0,0,0) ]7088.50 (*0.10) [66015] 

2( 1, 2) - 3( 0, 3) (0,0,0) 17782 . .50 ('0.10) [66015] 
8( 0, 8) - 7( 1, 7) (0,0,0) 18844.35 ('0.10) [66015] 

17( 1,16) - 16( 2,15) (0,0,0) 19063.40 (*0.10) [66015] 
26( 3,23) - 27( 2,26) I (0,0,0) 21337.93 (*0.10) [660151 

l( I, 1) - 2( 0, 2) (0,0,0) 24746.16 (*0.10) [66015] 
25( 3,22) - 26( 2,25) I (0,0,0) 26461.50 ('0.10) I [66015] 

9( 0, 9) - a( 1, 8) (O,O,O) 26483.00 (*0.10) [66015J 
16( 2,14) - 17( 1,17) (0,0,0) 26895.00 (*0.10) [66015] 
1S( 1,17) - 17( 2,16) (0,0,0) 28007.65 (*0.10) [66015] 
24( 3,2]) - 25( 2,24) (0,0,0) 31767.35 (*0.10) [66015] 
1O( 2, 9) - Il( 1,10) (0,0,0) 32309.00 (*0.10) [660]5] 

21( 3,19) - 22( 2,20) (0,0,0) 33679.40 (*0.10) [66015] 
14( 2,12) - 15( 1,15) (0,0,0) 33812.70 (*0.10) [660]5] 

W( 0,10) - 9( 1, 9) (0,0,0) 34207.80 (*0.10) [66015J 
37C1 '60 37C1 19( 1,18) - 18( 2,17) (0,0,0) 37050.97 (*0.10) [66015] 

23( 3,20) - 24( 2,23) (0,0,0) 37241.25 (*0.10) [66015J 
13( 2,11) - 14( 1,14) (0,0,0) 37723.00 (*0.10) [66015] 

2( 1, 1) - 2( 0, 2) (0,0,0) 38683.76 ('0.10) [66015] 
3( 1, 2) - 3( 0, 3) (0,0,0) 39098.80 (*0.10) [66015] 
4( 1, 3) - 4( 0, 4) 

J 
(0,0,0) 39657.28 (*0.10) [660151 

9( 2, 8) - W( 1, 9) (0,0,0) 40458.00 (*0.10) [66015J 

*Hypothetical unsplit rotational transition frequency. 

J. PhYI. them. Ref. Doto, Vol. 7, No.4, 1918 
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Isotopic species 

35a32S35Cl 

FlANK J. LOVAS 

Table 27. 3S 32 a Molecular parameters for C1 2 S [76030J . 

Parameter Value (MHz) 

A 14 613.36 

B 2 920.93 

C 430.74 

Xaa (Cl) -38.98(10) 

Xbb (Cl ) - 8.87(10) 

Xcc (Cl) 47.95(10) 

1Xab l (Cl) 64(10) 

p 0.36 (1) D 

a The actual transition frequencies were not reported 

in this work. The hypothetical center frequencies 

derived from the measurements are given in the 

following table. The hyperfine splittings for 

several transitions are given in [76030J. 

TABLE 27.1. The microwave spectrum of Cl~ 

f(K~.K'.J - r (K~,K"J F E r E (v"V2,V3) 

4{ 0, 4) - 3( I, 3) (0,0,0) 
3( 2, 2) - 4{ I, 3) (0,0,0) 
2( I, I) - 2( 0, 2) 2 2 2 2 (0,0,0) 
2( I, 1) - 2( 0, 2) 1 2 2 2 (0,0,0) 
2( I, 1) - 2( 0, 2) (0,0,0) 
2( I, I) - 2( 0, 2) 1 2 2 0 (0,0,0) 
2( 1, 1) - 2( 0, 2) 2 0 2 0 (0,0,0) 
4{ I, 3) - 4{ 0, 4) (0,0,0) 
I( I, I) - O( 0, 0) 1 0 0 0 (0,0,0) 
1( I, 1) - O( 0, 0) (0,0,0) 
1( 1, I) - 0( 0, 0) 1 2 2 2 (0,0,0) 
3( 1, 3) - 2( 0, 2) 3 0 2 0 (0,0,0) 
3( I, 3) - 2( 0, 2) (0,0,0) 
3( 1, 3) - 2( 0, 2) 3 2 2 2 (0,0,0) 
4{ 2, 2) - 4{ 1, 3) 4 2 4 2 (0,0,0) 
4( 2, 2) - 4{ 1, 3) (0,0,0) 
4{ 2, 2) - 4{ 1, 3) 4 0 4 0 (0,0,0) 

"'Hypothetical unsplit rotational transition frequency. 

J. Ph., •• Chem. Ref. Data, Vol. 1, No.4, 1918 

Frequency (Une.) Reference 
(MHz) (MHz) 

10722.4 (*0.5 ) [76030J 
11995.8 ('0.5 ) [76030J 
12674.99 ( 0.05) [76030] 
12677.25 ( 0.05) [76030] 
12687.96 (*0.10) [76030J 
12698.68 ( 0.05) [76030J 
12701.23 ( 0.05) [76030) 
14573.26 (*0.10) [76030] 
17041.34 ( 0.05) [76030] 
17044.17 ('0.10) [76030J 
17046.96 ( 0.05) [76030J 
26523.56 ( 0.05) [76030] 
26527.85 (*0.10) [76030J 
26532.17 ( 0.05) [76030J 
33606.24 ( 0.05) [76030] 
33615.96 (*0.10) [76030J 
33625.81 ( 0.05) [76030J 
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Table 28. Rotational constants and electric dipole moment of 

(sOH [67011J. 

Vib. State 133
Cs

16 0H 133 C5 16 0D 
t 

B (MHz) qv (MHz) B (MHz) (MHz) vI v2 v3 v v qv 

a 0 0 0 5 501.08 (10) 4 996.83(10) 

0 11 0 484.07(10) 7.90 4 994.81 (10) 7.59 

0 2° 0 5 472.43(10) 4 995.64(10) 

0 22 0 465.97 (10) 4 992.40(10) 

a 31 0 5 460.65(10) 8.19 4 996.32(10) 8.20 

0 3 3 0 443.54(10) 

0 4° 0 454.4(3) 5 000.06(10) 

0 42 0 5 447.95(10) 4 996.65(10) 

0 6 2 0 438.65(10) 005.78(10) 

0 0 0 467.90 (10) 4 967.57 (10) 

0 11 1 5 451.0(3) 8.82 4 965.29 (10) 7.88 

° 2° 1 S 438.35(10) 

0 22 1 5 436.63(10) 4 962.73(10) 

0 3 1 1 5 427.0(3) 8.67 

0 4 2 1 417.0(3) 4 967.18(10) 

0 00 2 434.50(10) 

0 11 5 417.64(10) 9.49 

0 2 0 5 404.5(3) 

0 22 2 406.36(10) 

0 4
2 5 386.62(10) 

0 00 3 401.04(10) 

0 22 3 5 375.6(3) 

Electric dipole moment: V = 7.1(5) D 

Additional references: [66016J and [69025J. 

J. Phy •. Cham. Raf. Data, Vol. 7, No.4, 1978 
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TABLE 28.1. The microwave spectrum of CsOH 

Isotopic species f-J" F F, r F7 (v"v;'v3) Frequency (Une.) Reference 
(MHz) (MHz) 

'33
CS

'60H 2 - 1 (0,1 Ll,2) 21652. ( 1.0 ) [67011] 

2 - 1 (0,1 U1,2) 21689.6 ( 0.3 ) [67011] 

2 - 1 (O,3U1 ,1) 21743. ( 1.0 ) [67011J 

2 - 1 (O,I ll ,1) 21786.6 ( 0.3 ) [67011] 

2 - 1 (0,3ll ,0) 21809.7 ( 0;3 ) [67011] 

2 - 1 (O,lu',l) 21821.0 ( 0.3 ) [67011J 

2 - 1 (0,0°,1) 21871.8 ( 0.3 ) [67011j 

2 - 1 (O,3Ui,0) 21875.3 ( 0.3 ) [67011] 

2 - 1 (0,2°,0) 21889.7 ( 0.3 ) [67011] 

2 - 1 (0, 1 1I,0) 21920.6 ( 0.3 ) [67011J 

2 - 1 (O,l UI ,O) 21952.1 ( 0.3 ) [67011J 

2 - 1 (0,0°,0) 22004.4 ( 0.3 ) [67011] 

3 - 2 (0,22,3) 32253.8 ( 0.3 ) [67011] 

3 - 2 (0,42,2) 32320.1 ( 0.3 ) [67011] 

3 - 2 (0,0°,3) 32406.2 ( 0.3 ) [67011J 

3 - 2 (0,2°,2) 32427. ( 1.0 ) [67011J 

3 - 2 (0.22,2) 32438.4 ( 0.3 ) [67011] 

3 - 2 (0,lu,2) 32477.2 ( 0.3 ) [67011] 
3 ~ 2 (0,42,1) 32504. ( 1.0 ) [67011] 

3 - 2 (O,IUI,2) 32534.7 ( 0.3 ) [67011J 
3 - 2 (0,0°,2) 32607.5 ( 0.3 ) [67011J 
3 - 2 (O,3uI ,1) 32614. ( 1.0 ) [67011J 
3 - 2 (0,22,1) 32619.8 ( 0.3 ) [67011J 
3 - 2 (0,2°,1) 32630.1 ( 0.3 ) 167011] 
3 - 2 (0,62,0) 32631.8 ( 0.3 ) [67011] 
3 - 2 (O,Ill,I) 32678.6 ( 0.3 ) [670111 
3 - 2 (0,42,0) 32687.8 ( 0.3 ) [67011J 
3 - 2 (0,3Li ,0) 32715.5 ( 0.3 ) [67011J 
3 - 2 (0,4°,0) 32726.5 ( 0.3 ) [670111 
3 - 2 (0,1 Ul ,1) 32733.0 ( 0.3 ) [67011] 
3 - 2 (0,22,0) 32795.8 ( 0.3 ) [67011J 
3 - 2 (0,0°,1) 32807.0 ( 0.3 ) [67011] 
3 - 2 (O,3u,,0) 32813. ( 1.0 ) [67011] 
3 - 2 (0,2°,0) 32834.6 ( 0.3 ) [67011J 
3 - 2 (0,1 Ll ,0) 32880.7 ( 0.3 ) [67011J 
3 - 2 (O,l UI,O) 32928.1 ( 0.3 ) [67011J 
3 - 2 (0,0°,0) 33006.6 ( 0.3 ) [67011J 
4 - 3 (0,42,2) 43092.6 ( 0.3 ) [67011] 
4 - 3 (0,2',2) 43250.6 ( 0.3 ) [67011] 
4 - 3 (0,42,1) 43336.2 ( 0.3 ) [67011] 
4 - 3 (0,3Ll ,1) 43346.4 ( 0.3 ) [67011J 
4 - 3 (0,1 UI,2) 43378.4 ( 0.3 ) [67011] 
4 - 3 (0,0°,2) 43475.4 ( 0.3 ) [67011] 
4 - 3 (0,3

u
"l) 43483.6 ( 0.3 ) [67011] 

4 - 3 (0,22,1) 43492.7 ( 0.3 ) [67011j 
4 - 3 (0,62,0) 43509.3 ( 0.3 ) [67011] 
4 - 3 (0,33,0) 43548.3 ( 0.3 ) [67011] 
4 - 3 (0,42,0) 43583. ( 1.0 ) [67011] 
4 - 3 (0,22,0) 43728.1 ( 0.3 ) [67011] 
4 - 3 (0,1 L1,0) 43840.3 ( 0.3 ) [67011] 
4 - 3 (O,lUI,O) 43904.2 ( 0.3 ) [67011] 
4 - 3 (0,0°,0) 44008.2 ( 0.3 ) [67011] 

133Cs I6OD 3 - 2 (O,Ill,I) 29768.1 ( 0.3 ) [67011] 
3 - 2 (0,22,1) 29776.4 ( 0.3 ) [67011] 
3 - 2 (0,42,1) 29803.1 ( 0.3 ) [67011] 
3 - 2 (0,0°,1) 29805.4 ( 0.3 ) [67011J 
3 - 2 (O,lul,I) 29815.4 ( 0.3 ) [67011J 
3 - 2 (0,3L1 ,0) 29928.8 ( 0.3 ) [67011] 
3 - 2 (0,1 L1,O) 29946.1 ( 0.3 ) [670111 
3 - 2 (0,2',0) 29954.4 ( 0.3 ) [67011] 
3 - 2 (0,2°,0) 29973.8 ( 0.3 ) [67011J 
3 - 2 (0,42,0) 29979.9 ( 0.3 ) [67011] 
3 - 2 (0,0°,0) 29981.0 ( 0.3 ) [670111 
3 - 2 (0,] m,O) 29991.6 ( 0.3 ) [67011J 

3 - 2 (0,4°,0) 30000.3 ( 0.3 ) [67011] 
3 - 2 (0,3U\0) 30027.2 ( 0.3 ) [67011] 
3 - 2 (O,6

2,0) 30034.7 ( 0.3 ) [67011J 

J. Phys. Chem. Ref. Data, Vol. 7, No.4, 1978 
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Table 29. Rotational and centrifugal distortion constants for 

HOF and DOF from the present analysis. 

Watson's Determinable 
Parameters 

A" 

B" 

COl 

T 1 

T 2 
b 

, 3 

T aaaa 

T bbbb 

, cccc 

Std. dey. 

No. lines fit 

H16 0 19 F Value a 

(MHz) 

585 631.428(159) 

26 760.6692(120) 

25 515.0321(95) 

-10.7853(20) 

-0.7634757(4589) 

202.79(20) 

-340.301(393) 

-0.4112447(2611) 

-0.3422286(5482) 

0.150 

46 

Derived Parameters 

(assuming planarity conditions) 

A' 585 631.24(16) 

B' 26 760.264(53) 

C' 25 510.233 (50) 

T I 
bbcc 

-0.37640(30) 

T ~caa -0.810(113) 

T ~abb -9.599(112) 

'aabb(l) -0.1267(1236) 

'aabb(2) 0.864(99) 

T aabb (3) 0.864(99) 

T abab (1) -4.74 (12) 

'abab (2) -5.67(10) 

'abab(3) -5.73(10) 

(n 0.00369(80) 

D160 19 F Va1uea 

(MHz) 

316 096.061(45) 

25 593.2238(30) 

23 589.5489(27) 

-7.884041 (1459) 

-0.7570956(1334) 

65.172(9) 

-106.496(29) 

-0.3632766(463) 

-0.2683925(417) 

0.074 

40 

316 095.907(44) 

25 593.117(3) 

23 585.868(3) 

-0.30817(5) 

-0.2135(26) 

-7.3623(28) 

0.4806(32) 

0.1504(15) 

0.1504(15) 

-3.921(3) 

-3.6137(13) 

-3.5897(15) 

-0.003327(40) 

a The uncertainties quoted are one standard deviation as 

estimated by the least squares fit. The number of 

significant figures quoted are necessary to reproduce the 

calculated transition frequencies within their standard 

deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is 

calculated from '1' T Z' taaaa and 'bbbb using the planarity 

conditions. 

1543 

J. Ph),s. Chem. Ref. Data, Vol. 7, No.4, 1978 



1544 FRANK J. LOVAS 

Table 29.1. Molecular parameters for HOF including 

rotational analysis of Pearson and Kim [72030J. 

Parameter H160 19 F Value D16 0 19 F Value Reference 

'" A (Mllz) 585 631.20(14) 316 096.02(6) [ 72030J 

'" B (MHz) 26 760.31(12) 25 593.91(1) [72030] 

'" c (MHz) 2S 510.19(12) 23 585.28(1) [ 72030J 

llJ (MHz) \ 0.09414(9) 0.07904(3) [ 72030J 

llJK (MHz) 2.4146 (6) 1. 7349 (9) [ 72030J 

llK UlHz) 82.52(8) 24.82(1) [ 72030J 

oJ (MIlz) 0.00432(1) 0.00593(1) [72030J 

oK (~lHz ) 1.12(6) 1.183(2) [72030J 

gaa ("N) 0.642(1) ... [73034J 

gbb ().IN) -0.119(1) ... [73034J 

gee (1J N) -0.061(1) ... [73034J 

2X aa - Xbb- Xcc 
a -19.6(6) [73034J ... 

2Xbb-Xaa-Xcc 
a 12.8(12) [73034J ... 

"a (D) 0.37(10) 0.28(10) [73034J 

"b (D) 2.20(10) 2.22(10) [73034J 

a In units erg/G 2 'mo1e. 

TABLE 29.2. The microwave spectrum of HOF 

Isotopic specie. f{K~,K'..J - J"(K~,K"..J (V1,V2,V,J Frequency (Une.) 
(MHz) (MHz) 

Hl60'9F l( 0, 1) - O( 0, 0) (0,0,0) 52269.90 ( 0.10) 
29( 1,28) - 28( 2,27) (0,0,0) 94950.89 ( 0.10) 

2( 1, 2) - 1( 1, 1) (0,0,0) 103282.89 ( 0.10) 
2( 0, 2) - I( 0, 1) (0,0,0) 104536.04 ( 0.10) 
2( 1, I) - 1( 1, 0) (0,0,0) 105773.90 ( 0.10) 

12( 0,12) - 1I( I,ll) (0,0,0) 106813.55 ( 0.10) 
25( 2,24) - 26( 1,25) (0,0,0) 108883.87 ( 0.10) 

7( 1, 7) - 8( 0, 8) (0,0,0) 124258.04 ( 0.10) 
3( I, 3) - 2( I, 2) (0,0,0) 154917.58 ( 0.10) 
3( 2, 2) - 2( 2, 1) (0,0,0) 156743.33 ( 0.10) 
3( 2, 1) - 2( 2, 0) (0,0,0) 156751.52 ( 0.10) 
3( 0, 3) - 2( 0, 2) (0,0,0) 156793.28 ( 0.10) 
3( 1, 2) - 2( 1, 1) (0,0,0) 158653.68 ( 0.10) 

30( 1,29) - 29( 2,28) (0,0,0) 163736.51 ( 0.10)· 
13( 0,13) - 12( 1,12) (0,0,0) 165802.04 ( 0.10) 
24( 2,23) - 25( 1,24) (0,0,0) 175942.38 ( 0.10) 

6( 1, 6) - 7( 0, 7) (0,0,0) 180705.86 ( 0.10) 
4( I, 4) - 3( 1, 3) (0,0,0) 206544.46 ( 0.10) 
4( 3, 1) - 3( 3, 0) (0,0,0) 208887.97 ( 0.10) 
4( 3, 2) - 3( 3, 1) (0,0,0) 208887.97 ( 0.10) 
4( 2, 3) - 3( 2, 2) (0,0,0) 208978.97 ( 0.10) 
4( 2, 2) - 3( 2, I) (0,0,0) 208999.69 ( 0.10) 
4( 0, 4) - 3( 0, 3) (0,0,0) 209037.37 ( 0.10) 
4( 1, 3) - 3( 1, 2) (0,0,0) 211524.86 ( 0.10) 

14( 0,14) - 13( 1,13) (0,0,0) 225233.63 ( 0.10) 

J. Phys. Chem. Ref. Data, Vol. 1, No.4, 1918 

Reference 

[73034J 
[72030J 
(72029) 

[72029J 
[72029] 
[72030] 
[72030] 
[72030] 
[72029] 

[72029J 
[72029J 
[72029] 

[72029J 
[72030] 

[72030) 
[72030] 
[72030] 
[72029] 
[72029J 
[72029] 
[72029] 
[72029] 

[72029] 

[72029J 

[72030] 
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TABLE 29.2. The microwave spectrum of HOF-Continued 

Isotopic species f(K~,K'J - rrK~,K"J (V 1,V2,V,) Frequency (Unc.) Reference 
(MHz) (MHz) 

H"'OI9F 3I( 1,30) - 30( 2,29) (0,0,0) 232917.67 ( 0.10) [72030] 
5( 1, 5) - 6( 0, 6) (0,0,0) 236591.22 ( 0.10) [72030] 

23( 2,22) - 24{ 1,23) (0,0,0) 242536.36 ( 0.10) [72030] 
5( I, 5) - 4{ 1, 4) (0,0,0) 258160.52 ( 0.10) [72029] 
5( 4, 1) - 4{ 4, 0) (0,0,0) 260923.69 ( 0.10) [72029] 
5( 4, 2) - 4{' 4, 1) (0,0,0) 260923.69 ( 0.10) [72029J 
5( 3, 2) - 4{ 3, 1) (0,0,0) 261095,04 ( 0.10) [72029] 
5( 3, 3) - 4{ 3, 2} (0,0,0) 261095.04 ( O.W) [72029J 
5{ 2, 4) - 4{ 2, 3) (0,0,0) 261204.37 ( 0.10) [72029] 
5( 2, 3) - 4{ 2, 2) (0,0,0) 261245.65 ( 0.10) [72029J 
5( 0, 5) - 4{ 0, 4) (0,0,0) 261264.22 ( 0.10) [72029] 
5( 1, 4) - 4{ 1, 3) (O,O,O) 264384.57 ( 0.10) [72029J 
4{ 1, 4) - 5( 0, 5) (0,0,0) 291900.02 ( 0.10) [720301 
7( 1, 7) - 6( 1, 6) (0,0,0) 361349.55 ( 0.10) [72030] 
7( 4, 3) - 6( 4, 2) (0,0,0) 365234.08 ( 0.10) [72030J 
7( 4, 4) - 6( 4, 3) (0,0,0) 365234.08 ( 0.10) [72030] 
7( 3, 4) - 6( 3, 3) (0,0,0) 365477.52 ( 0.10) [72030J 
7( 3, 5) - 6( 3, 4) (0,0,0) 365477.52 ( 0.10) [72030] 
7( 2, 6) - 6( 2, 5) (0,0,0) 365613.80 ( 0.10) [72030] 
7( 0, 7) - 6( 0, 6) (0,0,0) 365648.94 ( 0.10) [72030] 
7( 2, 5) - 6( 2. 4) (0,0,0) 365729.34 ( 0.10) [72030] 
7( I, 6) - 6( 1, 5) (0,0.0) 370057.77 ( 0.10) [72030J 

D
I6

0
19

F 13( 2,12) - 14( 1,13) (0,0,0) 83295.86 ( 0.10) [72030] 
3( 1, 3) - 4{ 0, 4) (0,0,0) 88902.62 ( 0.10) [72030] 
2( 1, 2) - 1( I, 1) (0,0,0) 96345.03 ( 0.10) [72029] 
2( 0, 2) - l( 0, I) (0,0,0) 98345.17 ( 0.10) [72029] 
2( I, 1) - I( 1, 0) (0,0,0) 100352.02 ( 0.10) [72029] 

17( 1,16) - 16( 2,15) (0,0,0) 108937.41 ( 0.10) [72030] 
24{ 3,22) - 25( 2,23) (0,0,0) 111131.50 ( 0.10) [72030] 

8( 0, 8) - 7( 1, 7) (0,0,0) 128047.08 ( 0.10) [72030] 
21( 2,19) - 22( 1,22) (0,0,0) 139673.64 ( 0.10) [72030J 

2( 1, 2) - 3( 0, 3) (0,0,0) 140988.80 ( 0.10) [72030J 
3( 1, 3) - 2( 1, 2) (0,0,0) 144506.79 ( 0.10) [72029] 

12( 2,11) - 13( 1,12) (O,O,O) 145762.26 ( 0.10) [72030] 
3( 2, 2) - 2( 2, 1) (0,0,0) 147486.81 ( 0.10) [72029] 
3( 0, 3) - 2( 0, 2) (0,0,0) 147487.39 ( 0.10) [72029J 
3( 2, 1) - 2( 2, 0) (0,0,0) 147527.87 ( 0.10) [72029] 
3( 1, 2) - 2( I, 1) (0,0,0) 150516.64 ( 0.10) [72029J 

18( 1,17) - I7( 2,16) (0,0,0) 174522.93 ( 0.10) [72030] 
23( 3,21) - 24{ 2,22) (0,0,0) 175337.20 ( 0.10) 172030J 

D160 19F 18( 2,16) - 19( 1,19) (0,0,0) 183556.01 ( 0.10) [72030J 

9( 0, 9) - 8( 1, 8) (0,0,0) 184160.19 ( 0.10) [72030] 

l( 1, 1) - 2( 0, 2) (0,0,0) 192131.16 ( 0.10) [72030] 

4{ 1, 4) - 3( I, 3) (0,0,0) 192655.95 ( 0.10) [72029] 

4{ 3, 1) - 3( 3, 0) (0,0,0) 196591.10 ( 0.10) [72029] 

4{ 3, 2) - 3( 3, 1) (0,0,0) 196591.10 ( 0.10) [72029] 

4( 0, 4) - 3( 0, 3) (0,0,0) 196592.94 ( 0.10) [72029] 

4{ 2, 3) - 3( 2, 2) (0,0,0) 196632.50 ( 0.10) [72029] 

4{ 2, 2) - 3( 2, 1) (0,0,0) 196735.30 ( 0.10) [72029J 
4{ 1, 3) - 3( 1, 2) (0,0,0) 200667.41 ( 0.10) [72029] 

17( 2,15) - IS( 1,18) (0,0,0) 203476.50 ( 0.10) [72030] 

ll( 2,10) - 12( I,ll) (0,0,0) 207378.37 ( 0.10) [72030] 

22( 3,20) - 23( 2,21) (0,0,0) 238274.90 ( 0.10) [72030] 

5( 1, 5) - 4{ I, 4) (0,0,0) 240787.74 ( 0.10) [72029J 
19( 1,18) - 18( 2,17) (0,0,0) 240802.69 ( 0.10) [72030] 

10( 0,10) - 9( I, 9) (0,0,0) 240887.33 ( 0.10) [720301 

5(4,1)- 4{ 4, 0) (0,0,0) 245600.09 ( 0.10) [72029] 

5( 4, 2) - 4{ 4, 1) (0,0,0) 245600.09 ( 0.10) [72029] 

5( 0, 5) - 4{ 0, 4) (0,0,0) 245650.09 ( 0.10) [72029J 

5( 3, 2) - 4{ 3, 1) (0,0,0) 245734.60 ( 0.10) [72029] 

5{ 3, 3) - 4{ 3, 2) (0,0,0) 245734.60 ( 0.10) [72029J 

5( 2, 4) - 4( 2, 3) (O,O,O) 245764.01 ( 0.10) [72029] 

51 2, 3) - 4{ 2, 2) (0,0,0) 245969.50 ( 0.10) [72029] 

5( 1, 4) - 4{ I, 3) (0,0,0) 250799.63 ( 0.10) [72029] 
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Table 30. Rotational and centrifugal distortion constants 

for 19 F14 N160 . 

Watson's Determinable Present Value a 

Parameters (MHz) 

A" 95 189.827 (78) 

B" 11 844.074(9) 

e" 10 508.393(8) 

'1 -0.095170(2681) 

'2 -0.060646 (411) 

T3 
b 6.93(2) 

, -15.771(49) aaaa 

Tbbbb -0.100443(258) 

, -0.056918(201) cccc 
HJ 0.3669(1494)XIO- 6 

HJl( -0.8311(7102)XIO- S 

HKJ -O.lS2(243)x10- 4 

HK 0.158 (40}xIO- 2 

h c 
J 

-0.128(88)xlO- 6 

hJK 0.2545(1300)X10- 4 

hK -O.1219(586)xlO- 2 

Std. dev. 0.244 

No. lines fit 90 

Derived Parameters 

(assuming planarity conditions) 

A' 

B' 

c· 

'bbcc 

T~caa 

T~abb 

'aabb(l) 

Taabb(Z) 

Taabb (3) 

'abab (1) 

Tabab (2) 

"Cabab(3) 

9S 189.790(78) 

11 844.137(8) 

10 508.320(8) 

-0.07437(24) 

0.1266(33) 

-0.1474(33) 

0.4087(40) 

0.4258(69) 

0.4258(69) 

-0.2780(34) 

-0.2935(61) 

-0.2952(69) 

0.34 (l6)xlO- 3 

Cook [65010J 

(MHz) 

-15.586926 

-0.099630 

-0.056554 

2.339 X 10- 6 

-4.946 x IO- S 

95 189.77 

11 844.12 

10 508.31 

-0.07367 

0.1402 

0.418629 

-0.Z89581 

a The uncertainties quoted are one standard deviation as 

estimated by the least squares f~t. The number of significant 

figures quoted are necessary to reproduce the calculated 
transition frequencies within their standard deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is 

calculated from T1 , '2' Taaaa and Tbbbb using the planarity 
conditions. 

c Watson uses 2hJ for this parameter. 
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Table 30.1. Molecular parameters for FNO [69026]a. 

Parameter 19 F14N160 19 F14 Nl80 19 F15 N160 

A 95 189.67(81) 92 667.47(170) 90 828.51 (170) 

B 11 844.065(74) 11 253.92(11) 11 825.33(11) 

C 10 508.259(79) 10 012.07 (lS) 10 437.62(15) 

Xaa 1.69(5) 

xbb -4.83(5) 

Xcc 3.14 (5) 

~a 1.70 b 

~b O.62 b 

~--.---.--

a The values in the table are taken from this reference unless 

otherwise indicated. 

b Reference [51007]. 

TABLE 30..2. The microwave spectrum of FNO 

Isotopic species l(K:X,J - rrK~,K",J F ~ F" F{ (V"V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

19F1~160 10( 2, 8) - W( 2, 9) 9 9 (0.,0,0) 7705.75 ( 0.10) [690261 
10( 2, 8) - 10( 2, 9) II 11 (0,0,0) 7705.75 ( 0.10) [690261 
lOr 2, 8) - lOr 2, 9) 10 10 (0,0,0) 7706.38 ( 0.10) [690261 
3( 1, 2) - 3( 1, 3) 2 2 (0,0,0) 8011.65 ( 0.10) [69026] 

3( 1, 2) - 3( I, 3) 4 4 (0.,0,0.) 8012.57 ( 0..10) 169026J 
3( I, 2) - 3( 1, 3) 3 3 (0,0,0) 8015.24 ( 0.10) [69026] 

19( 3,16) - 19( 3,17) 20 20 (0,0,0) 8358.91 ( 0.10) [69026] 
19( 3,16) - 19( 3,17) 18 18 (0,0,0) 8358.91 ( 0.10) [69026] 
19( 3,16) - 20( 2,19) 20 21 (0,0,0) 8498.69 ( 0.10) [69026J 
19( 3,16) - 20( 2,19) 18 19 (0,0,0) 8498.69 ( 0.10) [69026] 
29( 4,25) - 29( 4,26) (0,0,0) 9067.21 ( 0.20) [65010] 

4( 0, 3) - 3( I, 3) 5 4 (0,0,0) 9172.07 ( 0.10) [69026] 
4( 0, 3) - 3( 1, 3) 4 3 (0,0,0) 9173.81 ( 0.10) [69026] 

H( 2, 9) - H( 2,10) 12 12 (0,0,0) 11030.97 I 0.10) [69026] 
Il( 2, 9) - Il( 2,10) 10 10 (0,0,0) 11030.97 ( 0.10) [69026] 
1l( 2, 9) - H( 2,10) 11 11 (0,0,0) 11031.53 ( 0.10) [69026] 
20( 3,17) - 20( 3,18) 21 21 (0,0,0) 11176.12 ( 0.10) [69026] 
20( 3,17) - 20( 3,18) 19 19 (0,0,0) 11176.12 ( 0.10) [69026J 
22( 3,19) - 22( 3,20) (0,0,0) 19037.01 ( 0.20) [6501OJ 
23( 4,20) - 24( 3,21) (0,0,0) 19254.47 ( 0.20) [6501OJ 

5( I, 4) - 5( 1, 5) 4 4 (0,0,0) 20026.02 ( 0.10) [69026] 

5( 1, 4) - 5( 1, 5) 6 6 (0,0,0) 20026.36 ( 0.10) [69026] 

5( 1, 4) - 5( 1, 5) 5 5 (0,0,0) 20029.48 ( 0.10) [69026] 
13( 2,11) - 13( 2,12) 14 14 (0,0,0) 20537.84 ( 0.10) [69026] 

13( 2,11) - 13( 2,12) 12 12 (0,0,0) 20537.84 ( 0.10) [69026] 

l3( 2,11) - 13( 2,12) 13 13 (0,0,0) 20539.80 ( 0.10) [69026] 

1( 0, 1) - O( 0, 0) 0 1 (0,0,0) 22351.58 ( 0.03) [66017] 

1( 0, 1) - 0( 0, 0) 2 1 (0,0,0) 22352.321 ( 1E-3) [74011] 

l( 0, 1) - O( 0, 0) 1 1 (0,0,0) 22352.824 ( lE-3) [74011] 

IS( 3,15) - 19( 2,18) 19 20 (0,0,0) 23936.75 ( 0.10) [69026] 

18( 3,15) - 19( 2,18) 17 18 (0,0,0) 23936.75 ( 0.10) [69026] 

23( 3,20) - 23( 3,21) (0,0,0) 24303.85 ( 0.20) [65010) 

14( 2,12) - 14( 2,13) 15 15 (0,0,0) 26937.74 ( 0.10) [69026J 

14( 2,12) - 14( 2,13) 13 13 (0,0,0) 26937.74 ( 0.10) [69026J 

14( 2,12) - 14( 2,13) 14 14 (0,0,0) 26938.34 ( 0.10) [69026] 

14( 2,12) - 15( 1,15) IS 16 (0,0,0) 27633.86 ( 0.10) [69026] 

14( 2,12) - 15( 1,15) 13 14 (0,0,0) 27633.86 ( 0.10) [69026J 
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TABLE 30.2. The microwave spectrum of FNO-Continued 

Isotopic species I(K:,K',J - r (K~,K".;J FI ~ rl r; (v"v2,va! Frequency (Une.) Reference 

(MHz) (MHz) 

19F1~160 14( 2,12) - IS( 1,15) 14 15 (0,0,0) 27636.83 ( 0.10) [690261 

6( I, 5) - 6( 1, 6) 5 5 (0,0,0) 28028.96 ( 0.10) [69026J 

6( 1, 5) - 6( 1, 6) 6 6 (0;0,0) 28032.23 ( 0.10) [69026J 
28( 3,26) - 27( 4,23) (0,0,0) 28782.53 ( 0.20) [65010] 

31( 5,26) - 32( 4,29) (0,0,0) 28861.04 ( 0.20) 165010J 
18( 2,16) - 17( 3,15) 19 18 (0,0,0) 29327.18 ( 0.10) [690261 
IS( 2,16) - 17( 3,15} 17 16 (0,0,0) 29327.18 ( 0.10) [69026J 
24( 4,20) - 2S( 3,23) (0,0,0) 30530.62 ( 0.20) [65010] 
IS( 3,13) - 16( 2,14) 15 16 (0,0,0) 30637.22 ( 0.10) (69026] 
15( 3,13) - 16( 2,14) 16 17 (0,0,0) 30638.22 I 0.10) [69026J 
151 3,13) - 16( 2,14) 14 15 (0,0,0) 30638.22 ( 0.10) [69026] 
13( 2,11) - 14( 1,14) (0,0,0) 32849.70 ( 0.20) [65010] 
5( 0, 5) - 4( I, 4) 6 5 (0,0,0) 33903.92 ( 0.10) [690261 
5( 0, 5) - 4( 1, 4) 5 4 (0,0,0) 33905.05 ( 0.10) [69026] 

15( 2,13) - IS( 2,14) 16 16 (0,0,0) 34558.47 ( 0.10) [69026] 
15( 2,13) - IS( 2,14) 14 14 (0,0,0) 34558.47 ( 0.10) [69026] 
15( 2,13) - 15( 2,14) 15 15 (0,0,0) 34560.37 ( 0.10) [69026] 
30( 5,26) - 31( 4,27) (0,0,0) 36014.79 ( 0.20) 165010J 
H( 1,10) - W( 2, 9) 12 II (0,0,0) 36043.69 ( 0.10) 169026J 
H( 1,10) - 1O( 2, 9) 10 9 (0,0,0) 36043.69 ( 0.10) 169026] 
Il( 1,10) - 1O( 2, 9) II 10 (0,0,0) 36045.26 ( 0.10) [69026] 

7( I, 6) - 7( I, 7) 6 6 (0,0,0) 37356.31 ( 0.10) [69026] 
7( 1,6) - 7( 1, 7) 7 7 (0,0,0) 37360.00 ( 0.10) [69026] 
II 1, 1) - 2( 0, 2) (0,0,0) 38653.49 ( 0.20) [65010] 

26( 3,23) - 25( 4,22) (0,0,0) 39544.56 ( 0.20) [65010] 
12( 2,10) - 13( 1,13) (0,0,0) 39947.80 ( 0.20) (65010J 

2( 1, 2) - I( I, 1) 2 2 (0,0,0) 43367.81 ( 0.03) [66017] 
2( I, 2) - 1( I, 1) 3 2 (0,0,0) 43368.89 ( 0.03) [66017] 
2( 1, 2) - I( I, 1) 2 1 (0,0,0) 43368.89 ( 0.40) 166017] 

2( 1, 2) - I( I, 1) 1 1 (0,0,0) 43370.91 ( 0.03) [66017] 

2( I, 1) - II I, 0) 1 1 (0,0,0) 46037.91 ( 0.03) [66017J 
2( I, 1) - 1( I, 0) 3 2 (0,0,0) 46039.84 ( 0.03) [660171 

2( I, 1) - 1( I, 0) I 0 (0,0,0) 46039.84 ( 0.40) [66017] 
2( 1, 1) - I( 1. 0) 2 1 (0,0,0) 46040.45 ( 0.03) [66017J 
2( I, 1) - I( I, 0) 2 2 (0,0,0) 46041.41 ( 0.03) [66017] 

29( 5,25) - 30( 4,26) (0,0,0) 62306.76 ( 0.20) [650101 
12( I,ll) - Il( 2,10) (0,0.0) 65669.32 ( 0.20) 1650101 
27( 3,24) - 26( 4,23) (0,0,0) 70398.42 ( 0.20) [6501OJ 

9( 2; 7) - W( 1,10) (0,0,0) 71453.11 ( 0.20) (65010) 
22( 4,18) - 23( 3,21) (0,0,0) 72693.63 ( 0.20) [6501OJ 

8( 0, 8) - 7( I, 7) (0,0,0) 110583.17 ( 0.20) [65010] 
6( I, 6) - 5( I, 5) (0,0,0) 129969.59 ( 0.20) [650101 
6( 0, 6) - 5( 0, 5) (0,0,0) 133543.69 ( 0.20) [6501OJ 
6( 2, 5) - 5( 2, 4) (0,0,0) 134028.58 ( 0.20) [65010] 
6( 5, 2) - 5( 5, I) (0,0,0) 134147.45 ( 0.20) [650101 
6( 4, 3) - 5( 4, 2) (0,0,0) 134158.45 ( 0.20) [650101 
6( 3, 4) - 5( 3, 3) (0,0,0) 134185.96 ( 0.20) [65010] 
6( 3, 3) - 51 3, 2) (0,0,0) 134192.16 ( 0.20) [65010] 
6( 2, 4) - 5( 2, 3) (0,0,0) 134582.32 ( 0.20) [65010] 
9( 0, 9) - 8( 1, 8) (0,0,0) 136693.56 ( 0.20) [6501OJ 
6( 1, 5) - 5( 1, 4) (0,0,0) 137972.83 ( 0.20) [65010] 
7( I, 7) - 6( I, 6) (0,0,0) 151568.60 ( 0.20) [65010] 
7( 0, 7) - 6( 0, 6) (0,0,0) 155556.86 ( 0.20) [65010] 
7( 2. 6) - 6( 2, 5) (0,0,0) ]56319.48 ( 0.20) [65010] 
7( 5, 3) - 6( 5, 2) (0,0,0) 156507.98 ( 0.20) [6501OJ 
7( 4, 4) - 6( 4, 3) (0,0,0) 156526.85 ( 0.20) [65010] 
7( 3, 5) - 6( 3, 4) (0,0,0) 156570.47 ( 0.20) [65010] 
7( 2, 5) - 6( 2, 4) (0,0,0) 157201.94 ( 0.20) 165010] 
7('1, 6) - 6( 1, 5) (0,0,0) 160896.53 ( 0.20) 165010] 
8(1,8)- 7( 1, 7) (0,0,0) 173140.14 ( 0.20) [65010] 

\ 

8( 0, 8) - 7( 0, 7) (0,0,0) 177463.08 ( 0.20) [65010] 
8( 2, 7) - 7( 2, 6) (0,0,0) 178588.40 ( 0.20) [65010] 
8( 7, 2) - 7( 7, 1) (0,0,0) 178853.65 ( 0.20) [65010] 
8( 6, 3) - 7( 6, 2) (0,0,0) 178858.28 ( 0.20) [65010] 
8( 5, 4) - 7( 5, 3) (0,0,0) 178871.46 ( 0.20) 165010J 

J. PhYI. them. Ref. Dato, Vol. 1, No.4, 1918 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1549 

TABLE 30.2. The microwave spectrum of FNO-Colltinued 

Isotopic species f(K~,K'-J - J"(K~,K",J F ~ F" F7 (V1,V2,V,J Frequency (Une.) Reference 
(MHz) (MHz) 

19F"N'6() 8( 3, 6) - 7( 3, 5) (0,0,0) 178960.88 ( 0.20) [65010] 
8( 3, 5) - 7( 3, 4) (0,0,0) 178990.69 ( 0.20) [65010] 
8( 2, 6) - 7( 2, 5) (0,0,0) 179904.25 ( U.20) [65010] 
8( I, 7) - 7( 1, 6) (0,0,0) 183785.06 ( 0.20) [6501OJ 

Il( 0,11) - lOt 1,10) (0,0,0) ]89179.]0 ( 0.20) [65010] 
9( 1. 9) - 8( 1. 8) (0,0,0) 194681.56 ( 0.20) [65010J 
9( 2, 8) - 8( 2, 7) (0,0,0) 200832.97 ( 0.20) [65010] 
9( 7, 3) - 8( 7, 2) (0,0,0) 201207.38 ( 0.20) [65010] 
9( 6, 4) - 8( 6, 3) (0,0,0) 2012]5.62 ( 0.20) [65010] 
9( 5, 5) - 8( 5, 4) (0,0,0) 201234.71 ( 0.20) [65010] 
9( 4, 6) - 8( 4, 5) (0,0,0) 201278.06 ( 0.20) [65010] 
9( 3, 7) - 8( 3, 6) (0,0,0) 201360.00 ( 0.20) [65010J 
9( 3, 6) - 8( 3, 5) (O,O,O) 201414.28 ( 0.20) [65010J 
9( 2, 7) - 8( 2, 6) (0,0,0) 202696.92 ( 0.20) [65010] 
9( 1, 8) - 8( 1, 7) (0,0,0) 206632.35 ( 0.20) [65010J 

1O( 1,10) - 9( 1, 9) (0,0.0) 216190.60 ( 0.20) [65010] 
lOt 0,10) - 9( 0, 9) (0,0,0) 220912.37 ( 0.20) [6501OJ 
lOt 2, 9) - 9( 2, 8) (0,0,0) 223049.95 ( 0.20) [6501OJ 
lOt 8, 3) - 9( 8, 2) (0,0,0) 223554.74 ( 0.20) [6501OJ 
lOt 7, 4) - 9( 7, 3) (0,0,0) 223559.69 ( 0.20) [65010J 
10( 6, 5) - 9( 6, 4) (0,0,0) 223572.63 ( 0.20) [650] OJ 
10( 5, 6) - 9( 5, 5) (0,0,0) 223600.65 ( 0.20) [65010] 
lOt 4, 7) - 9( 4, 6) (0,0,0) 223660.71 ( 0.20) [6501OJ 
lO( 4, 6) - 9( 4, 5) (0,0,0) 223661.70 ( 0.20) [65010] 
lOt 3, 8) - 9( 3, 7) (0,0,0) 223765.54 ( 0.20) [65010J 
lOt 3, 7) - 9( 3, 6) (0,0,0) 223858.44 ( 0.20) [65010] 
10( 2, 8) - 9( 2, 7) (0,0,0) 225582.27 ( 0.20) [65010] 

19F'5N'60 181 3,15) - 18( 3,16) (0,0,0) 7593.49 ( 0.10) [69026] 
3( I, 2) - 3( 1, 3) (0,0,0) 8324.45 ( 0.10) [69026] 

5( ], 4) - 5( 1, 5) (0,0,0) 20804.51 ( 0.10) [69026] 

l( 0, 1) - O( 0, 0) (0,0,0) 22262.96 ( 0.10) [69026] 

6( 1, 5) - 6( 1, 6) (0,0,0) 29116.59 ( 0.10) [69026] 

5( 0, 5) - 4( 1, 4) (0,0,0) 37962.10 ( 0.10) [69026] 
19F14N180 19( 3,16) - 19( 3,17) (0,0,0) 7081.50 ( 0.10) [69026] 

3( I, 2) - 3( 1, 3) (0,0,0) 7448.85 ( 0.10) [69026] 

20( 3,17) - 20( 3,18) (0,0,0) 9478.50 ( 0.10) [69026] 

Il( 2, 9) - 1I( 2,10) (0,0,0) 9791.53 ( 0.10) [69026] 

13( 2,11) - 13( 2,12) (0,0,0) 18268.05 ( 0.10) [69026] 

5( 1,4) - 5( I, 5) (O,O,O) 18619.10 I 0.10) [69026J 

1( 0, 1) - O( 0, 0) (0,0,0) 21265.91 ( 0.10) [69026] 

14( 2,12) - 14( 2,13) (0,0,0) 23992.10 ( 0.10) [69026J 

6( 1, 5) - 6( I, 6) (0,0,0) 26060.63 ( 0.10) [69026J 

Il( 1,10) - 1O( 2, 9) (0,0,0) 27159.68 ( 0.10) [69026] 

8( 2, 7) - 9( 1, 8) (0,0,0) 27529.31 ( 0.10) [69026J 

5( 0, 5) - 4( 1, 4) (0,0,0) 30042.33 ( 0.10) [69026] 

15( 2,13) - 15( 2,14) (0,0,0) 30823.74 ( 0.10) [69026J 

7( I, 6) - 7( 1, 7) (0,0,0) 34733.60 ( 0.10) [69026J 
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Table 31. Rotational and centrifugal distortion constants for NSF. 

Watson's Determinable 

Parameters 

A" 

B" 

en 

'1 

'2 
, b 

3 , 
aaaa 

'bbbb 
, 

cccc 

HJ 

HJK 

HKJ 

flK 

hJ
C 

hJK 

hK 

Std. dev. 

No. lines fit 

14 N32 Sl9 F Value a 

(MHz) [72031] 

49 719.6068(172) 

8 712.25890(316) 

392.99808 (269) 

0.3771750(27383) 

0.0254081(4089) 

1.276(9) 

-8.896917(3700) 

-0.05625526(15169) 

-0.0194343(1098) 

0.4061(2701)Xl0- 7 

O.3390(3104)XIO- 6 

-O.30861(379S)XIO- 4 

O.4228S(401S)XIO- 3 

O.9933(3768)XlO- 8 

O.1770(986)XIO- S 

-O.1116(2976)XIO- 4 

0.047 

76 

Derived Parameters 

(assuming planarity conditions) 

A' 49 719.592 (17) 

B' 8 712.324(3) 

C' 7 393.137 (3) 

" bbcc -0.03043(13) 

, ' 0.1303(7) ceaa 
, ' aabb 0.2773(19) 

Taabb(l) 0.4572(11) 

Taabb (2) 0.4469(10) 

Taabb (3) 0.4469 (10) 

'abab U ) -0.08996(40) 

Tabab (2) -0.08100(53) 

'abab(3) -0.07967(56) 

LIT -0.335(9) 

14 N34 Sl9 F Value 

(MHz) [67013] 

48 298.98 

8 701. 26 

7 352.78 

-8.46707 

-0.05713 

0.42993 

-0.08346 

a The uncertainties quoted are one standard deviation as estimated 

by the least squares fit. The number of significant figures 

quoted are necessary to reproduce the calculated transition 

frequencies within their standard deviations. 

b Strictly speaking, T3 is not a determinable parameter, but is 

calculated from 'I' '2' Taaaa and 'bbbb using the planarity 
conditions. 

c Watson uses 2h
J 

for this parameter. 
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Table 31.1. Hyperfine constants and electric 

dipole moment of l4N32 S19 F . 

Parameter Value Reference 

Xaa (14N) (MHz) -1. 720(41) this work 

Xbb 
(14N) (MHz) -3.990(36) this work 

Xcc (14N) (MHz) S.7l0(46) this work 

lla CD) 0.242(12) [67013J 

llb (D) 1. 886 (11) [67013J 

TABLE 31.2. The microwave spectrum of NSF 

Isotopic species j(K~,K'J - rrK~,K~) F F, rl r, (Vj,V2'V,) Frequency (Une.) Reference 

(MHz) (MHz) 

1"N32S19F 33( 6,27) - 32( 7,26) (0,0,0) 8092.73 ( 0.10) (67013) 
lOt 2, 8) - Il( I,ll) 9 10 (0,0,0) 8220.82 ( 0.20) (63006) 
lOt 2, 8) - lI( I,ll) 11 ]2 (0,0,0) 8221.14 ( 0.20) (63006) 
lOt 2, 8) - H( I,ll) 10 11 (0,0,0) 8224.42 ( 0.20) [63006] 
26( 6,21) - 27( 5,22) (0,0,0) 8265.34 ( 0.10) [67013) 

3( 0, 3) - 2( 1, 2) 2 ] (0,0,0) 8471.52 ( 0.20) (63006) 
3( 0, 3) - 2( I, 2) 4 3 (0,0,0) 8472.23 ( 0.20) (63006) 
3( 0, 3) - 2( 1, 2) 3 2 (0,0,0) 8473.42 ( 0.20) [63006] 
1( 1, 1) - 2( 0, 2) I I (0,0,0) 8824.46 ( 0.20) [63006] 
I( I, 1) - 2( 0, 2) 1 2 (0,0,0) 8825.31 ( 0.20) (63006) 
I( I, 1) - 2( 0, 2) 2 3 (0,0,0) 8825.96 ( 0.20) [63006] 
I( 1, 1) - 2( 0, 2) 2 2 (0,0,0) 8826.50 ( 0.20) [63006) 
I( I, I) - 2( 0, 2) 0 I (0,0,0) 8827.46 ( 0.20) [63006] 

13( 2,11) - 14( 1,14) 12 13 (0,0,0) 9366.14 ( 0.20) [63006] 
13( 2,11) - 14( 1,14) 14 15 (0,0,0) 9366.39 ( 0.20) [63006J 
13( 2,11) - 14( 1,14) 13 14 (0,0,0) 9370.22 ( 0.20) [63006J 
31( 7,25) - 32( 6,26) (0,0,0) 10061.91 ( 0.10) [67013] 
28( 5,23) - 27( 6,22) (0,0,0) 10460.47 ( 0.10) [67013) 
12( 3, 9) - 13( 2,12) 13 14 (0,0,0) 10906.67 ( 0.20) [63006] 
12( 3, 9) - I3( 2,12) 11 12 (0,0,0) 10906.67 ( 0.20) [63006] 
12( 3, 9) - 13( 2,12) 12 13 (0,0,0) 10907.57 ( 0.20) [63006) 
36( 8,29) - 37( 7,30) (0,0,0) 11245.53 ( 0.10) [67013) 
15( 2,14) - 14( 3,11) 15 14 (0,0,0) 11267.12 ( 0.20) [630061 
l5( 2,14) - 14( 3,11) 14 13 (0,0,0) 11268.22 ( 0.20) [63006] 
l5( 2,14) - I4( 3,11) 16 15 (0,0,0) 11268.22 ( 0.20) [63006] 
31( 7,24) - 32( 6,27) (0,0,0) 11637.07 ( 0.10) [67013] 
9( 2, 7) - lOt 1,10) 8 9 (0,0,0) 11888.95 ( 0.20) [63006J 
9( 2, 7) - lOt 1,10) 10 11 (0,0,0) 11889.28 ( 0.20) [63006] 

36( 8,28) - 37( 7,31) (0,0,0) 11890.79 ( 0.10) [67013] 
9( 2, 7) - lOt 1,10) 9 10 (0,0,0) 11892.31 ( 0.20) [63006] 

26( 6,20) - 27( 5,23) (0,0,0) 11953.85 ( 0.10) [67013] 
19( 3,17) - 18( 4,14) 19 18 (0,0,0) 12810.00 ( 0.10) [67013] 
19( 3,17) - 18( 4,14) 18 17 (0,0,0) 12810.00 ( 0.10) [67013] 

19( 3,17) - l8( 4,14) 20 19 (0,0,0) 12810.00 ( 0.10) [67013] 

2I( 5,16) - 22( 4,19) (0,0,0) 13404.79 ( 0.10) [67013] 

37( 3,35) - 36( 4,32) (0,0,0) 13644.47 ( 0.10) [67013] 

14( 2,12) - 15( 1,15) 15 16 (0,0,0) 13904.62 ( 0.20) [67013J 
23( 4,19) - 22( 5,18) (0,0,0) 14464.73 ( 0.10) [67013] 

5( 2, 4) - 6( 1, 5) 5 6 (0,0,0) 14896.43 ( 0.20) [63006] 

5( 2, 4) - 6( 1, 5) 6 7 (0,0,0) 14897.89 ( 0.20) [63006J 

5( 2, 4) - 6( 1, 5) 4 5 (0,0,0) 14897.89 ( 0.20) [63006] 

lOt 3, 8) - Il( 2, 9) 10 11 (0,0,0) 16079.34 ( 0.20) [63006J 

lOt 3, 8) - 11( 2, 9) 11 12 (0,0,0) 16080.37 ( 0.20) [63006] 

1( 0, 1) - O( 0, 0) 2 1 (0,0,0) 16105.50 ( 0.20) [63006] 

25( 2,24) - 24( 3,21) (0,0,0) 16312.53 ( 0.10) [67013] 
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TABLE 31.2. The microwave spectrum of NSF-Continued 

Isotopic species j(K'..,K'~ - 1" (K~,K"+J F ~ F" }W (v"v2,v3) Frequency (Unc.) Reference , 
(MHz) (MHz) 

1"N32S'9F 16( 4,12) - 17( 3,15) 15 16 (0,0,0) 16909.88 ( 0.10) [67013] 

16( 4,12) - I7( 3,15) 16 17 (0,0,0) 16909.88 ( 0.10) [67013] 

16( 4,12) - 17( 3,15) 17 18 (0,0,0) 16909.88 ( 0.10) [67013] 

8( 2, 6) - 9( 1, 9) 9 10 (0,0,0) 17424.86 ( 0.20) [63006] 

8( 2, 6) - 9( 1, 9) 7 8 (0,0,0) 17424.86 ( 0.20) [63006J 

8( 2, 6) - 9( 1, 9) 8 9 (0,0,0) 17427.95 ( 0.20) [63006] 

24( 4,21) - 23( 5,18) (0,0,0) 19436.66 ( 0.10) [67013J 

16( 2,15) - 15( 3,12) 16 15 (0,0,0) 20421.55 ( 0.20) [63006] 

16( 2,15) - 15( 3,12) 17 16 (0,0,0) 20422.82 ( 0.20) [63006J 

16( 2,15) - 15( 3,12) IS 14 (0,0,0) 20422.82 ( 0.20) [63006] 

15( 2,13) - 16( 1,16) 16 17 (0,0,0) 20473.40 ( 0.20) [63006J 
15( 2,13) - 16( 1,16) 14 15 (0,0,0) 20473.40 ( 0.20) [63006] 
15( 2,13) - 16( ],16) 15 16 (0,0,0) 20477.47 ( 0.20) [6.3006] 
15( 4,12) - 16( 3,13) 15 16 (0,0,0) 20649.27 ( 0.20) [63006] 
15( 4,12) - 16( 3,13) 16 17 (0,0,0) 20649.84 ( 0.20) [63006J 
15( 4,12) - 16( 3,13) 14 15 (0,0,0) 20649.84 ( 0.20) [63006] 
18( 3,15) - I7( 4,14) 18 17 (0,0,0) 20661.l4 ( 0.20) [63006) 
18( 3,15) - 17( 4,14) 19 18 (0,0,0) 20661.37 ( 0.20) [63006J 
18( 3,15) - I7( 4,14) 17 16 (O,O,O) 20661.37 ( 0.20) [63006J 
29( 5,25) - 28( 6,22) (0,0,0) 22452.46 ( 0.10) [67m3] 

27( 3,24) - 2S( 2,27) (0,0,0) 22805.78 ( 0.10) [67013J 

39( 7,33) - 3S( 8,30) (0,0,0) 23309.40 ( 0.10) [67013J 

34( 6,29) - 33( 7,26) (0,0,0) 23410.52 ( 0.10) [67013J 

H( 3, 8) - 12( 2,11) (0,0,0) 23555.89 ( 0.10) [67013] 

20( 5,16) - 2I( 4,17) (0,0,0) 24315.90 ( 0.10) [670131 

39( 7,32) - 3S( 8,31) (0,0,0) 24610.57 ( 0.10) [67013] 

7( 2, 5) - 8( I, 8) 8 9 (0,0,0) 24678.78 ( 0.20) [63006J 

7( 2, 5) - 8( 1. 8) 6 7 (0,0,0) 24678.78 ( 0.20) [63006] 

7( 2, 5) - 8( 1, 8) 7 8 (0,0,0) 24681.70 ( 0.20) [63006] 

24( 2,23) - 23( 3,20) (0,0,0) 25404.05 ( 0.10) [67013] 

38( 4,34) - 39( 3,37) (0,0,0) 25947.61 ( 0.10) [67013] 

4( 0, 4) - 3( 1, 3) 5 4 (0,0,0) 26261.53 ( 0.20) [63006] 

4( 0, 4) - 3( 1, 3) 4 3 (0,0,0) 26262.69 ( 0.20) [63006] 

8( 1, 7) - 7( 2, 6) 9 8 (0,0,0) 26437.85 ( 0.20) [63006] 

8( 1, 7) - 7( 2, 6) 7 6 (0,0,0) 26437.85 ( 0.20) [63006J 

8( 1, 7) - 7( 2, 6) 8 7 (0,0,0) 26439.41 ( 0.20) [63006] 

34( 6,28) - 33( 7,27) (0,0,0) 26550.93 ( 0.10) (67013) 

25( 6,20) - 26( 5,21) (0,0,0) 26579.12 ( 0.10) [67013] 
20( 3,18) - 19( 4,15) (0,0,0) 26764.20 ( 0.10) [67013] 

13( 2,11) - 12( 3,10) (0,0,0) 27102.47 ( 0.10) [67013] 
30( 7,24) - 31( 6,25) (0,0,0) 27957.29 ( 0.10) [67013] 
I7( 2,16) - 16( 3,13) 17 16 (0,0,0) 28029.27 ( 0.20) [63006] 
17( 2,16) - 16( 3,13) 18 17 (0,0,0) 28030.78 ( 0.20) [63006J 
l7( 2,16) - 16( 3,13) 16 15 (0,0,0) 28030.78 ( 0.20) [63006] 
35( 8,28) - 36( 7,29) (0,0,0) 28899.70 ( 0.10) [67013] 
16( 2,14) - 17( 1,17) 15 16 (0,0,0) 29003.06 ( 0.20) [63006] 
16( 2,14) - 17( 1,17) 17 18 (0,0,0) 29003.32 ( 0.20) [63006] 
16( 2,14) - 17( 1,17) 16 17 (0,0,0) 29007.37 ( 0.20) [63006] 
30( 7,23) - 31( 6,26) (0,0,0) 29051.23 ( 0.10) [67013) 
25( 6,19) - 26( 5,22) (0,0,0) 29154.09 ( 0.10) [67013] 
35( 8,27) - 36( 7,30) (0,0,0) 29346.37 ( 0.10) [67013] 
30( 5,26) - 29( 6,23) (0,0,0) 29581.33 ( 0.10) [67013] 
29( 5,24) - 28( 6,23) (0,0,0) 29676.26 ( 0.10) [67013] 
20( 5,15) - 21( 4,18) (0,0,0) 30057.24 ( 0.10) [67013] 

2( 1, 2) - I( 1, 1) 2 1 (0,0,0) 30891.49 ( 0.20) [63006] 
2( 1, 2) - II 1, 1) 1 0 (0,0,0) 30891.49 ( 0.20) [63006J 
2( 1, 2) - I( 1, 1) 3 2 (0,0,0) 30892.13 ( 0.20) [63006J 

36( 3,34) - 35( 4,31) (0,0,0) 31091.45 ( 0.10) [67013] 
2( 0, 2) - 1( 0, 1) 3 2 (0,0,0) 32179.27 ( 0.20) [63006] 
2( o. 2) - 1( 0, 1) 2 1 (0,0,0) 32179.27 ( 0.20) [63006] 

23( 2,22) - 22( 3,19) (0,0,0) 32339.22 ( 0.10) [67013] 
15( 4,11) - 16( 3,14) 16 17 (0,0,0) 32425.85 ( 0.20) [63006] 
15( 4,11) - 16( 3,14) 15 16 (0,0,0) 32425.85 ( 0.20) [63006] 
15( 4,11) - 16( 3,14} 14 15 (0,0,0) 32425.85 ( 0.20) [63006J 
6( 2, 4) - 7( 1, 7) 7 8 (0,0,0) 33478.9] ( 0.20) [63006] 
6( 2, 4) - 7( 1. 7) 5 6 (0,0,0) 33478.56 ( 0.20) [63OO6J 
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TABLE 31.2. The microwave spectrum of NSF-Continued 

Isotopic species j(K:,K'.J - r (K~,K"J F ~ F" 17 (VI'V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

14N32
S

19F 6( 2, 4) - 7( I, 7) 6 7 (0,0,0) 33481.42 ( 0.20) [63006J 
2( 1, 1) - I( 1, 0) 3 2 (0,0,0) 33530.31 ( 0.20) [63006] 

18( 2,17) - 17( 3,14) 18 17 (0,0,0) 33901.19 ( 0.20) [63006] 
I8( 2,17) - 17( 3,14) 19 18 (0,0,0) 33902.92 ( 0.20) [63006] 
18( 2,17) - 17( 3,14) 17 16 (0,0,0) 33902.92 ( 0.20) [63006] 
4( 2, 3) - 5( 1, 4) 4 5 (0,0,0) 34757.01 ( 0.20) [63006] 
4( 2, 3) - 5( 1, 4) 5 6 (0,0,0) 34758.35 ( 0.20) [63006] 
4( 2, 3) - 5( I, 4) 3 4 (0,0,0) 34758.61 ( 0.20) [63006] 

24( 4,20) - 23( 5,19) (0,0,0) 34948.10 ( 0.10) [67013J 
25( 4,22) - 24( 5,19) (0,0,0) 35473.92 ( 0.10) [67013J 

9( 3, 7) - IO( 2, 8) 10 11 (0,0,0) 36366.81 ( 0.20) [63006] 
9( 3, 7) - 10( 2, 8) 8 9 (0,0,0) 36366.81 ( 0.20) [63006] 

lOt 3, 7) - Il( 2,10) 11 12 (0,0,0) 37020.30 ( 0.20) [63006] 
lOt 3, 7) - Il( 2,10) 10 11 (0,0,0) 37020.30 ( 0.20) [63006J 
lOt 3, 7) - ll( 2,10) 9 10 (0,0,0) 37020.30 ( 0.20) [63006] 
22( 2,21) - 21( 3,18) (0,0,0) 37055.44 ( 0.10) [67013] 
19( 2,18) - 18( 3,15) (0,0,0) 37866.22 ( 0.10) [67013J 
28( 3,25) - 29( 2,28) (0,0,0) 39307.27 ( 0.10) [67013J 
17( 2,15) - 18( 1,18) (0,0,0) 39394.95 ( 0.10) [67013] 
2I( 2,20) - 20( 3,17) (0,0,0) 39528.46 ( 0.10) [67013J 
20( 2,19) - 19( 3,16) (0,0,0) 39777.45 ( 0.10) [67013] 
21( 3,19) - 20( 4,16) (0,0,0) 39919.73 ( 0.10) [67013] 

I( 1, 0) - I( 0, 1) 0 I (0,0,0) 42322.34 ( 0.20) [63006] 

I( I, 0) - I( 0, 1) 2 2 (0,0,0) 42324.46 ( 0.20) [63006] 
1( 1, 0) - I( 0, 1) 2 1 (0,0,0) 42324.94 ( 0.20) [63006] 

1( 1, 0) - I( 0, 1) 1 0 (0,0,0) 42325.38 ( 0.20) [63006] 

1( I, 0) - I( 0, 1) 1 2 (0,0,0) 42326.11 ( 0.20) [63006] 

l( I, 0) - 1( 0, 1) 1 1 (0,0,0) 42326.63 ( 0.20) [63006] 

3( 2, 2) - 4( I, 3) 4 5 (0,0,0) 54038. ( 2.0 ) [63006] 

3( 2, 2) - 4( I, 3) 2 3 (0,0,0) 54038. ( 2.0 ) [63006J 

2( 1, 2) - I( 0, 1) 2 2 (0,0,0) 71895.62 ( 0.20) [63006] 

2( 1, 2) - l( 0, 1) 2 1 (0,0,0) 71896.10 ( 0.20) [63006] 

2( 1, 2) - 1( 0, 1) 3 2 (0,0,0) 71897.53 ( 0.20) [63006] 

2( 1, 2) - 1( 0, 1) 1 0 (0,0,0) 71897.53 ( 0.20) [63006] 

2( I, 2) - I( 0, I) I 1 (0,0,0) 71898.93 ( 0.20) [63006] 

2( 2, 1) - 3( I, 2) 3 4 (0,0,0) 72713.61 ( 0.20) [63006] 

2( 2, 1) - 3( 1, 2) 2 3 (0,0,0) 72713.6] ( 0.20) [63006] 

2( 2, 1) - 3( I, 2) 1 2 (0,0,0) 72713.61 ( 0.20) [63006] 
1'W"S19F 7( I, 6) - 6( 2, 5) 6 5 (0,0,0) 9687.58 ( 0.20) [63006J 

7( I, 6) - 6( 2, 5) 8 7 (0,0,0) 9687.58 ( 0.20) [63006] 

7( I, 6) - 6( 2, 5) 7 6 (0,0,0) 9689.05 ( 0.20) [63006J 

3( 0, 3) - 2( I, 2) 2 1 (0,0,0) 9743.35 ( 0.20) [63006J 

3( 0, 3) - 2( I, 2) 4 3 (0,0,0) 9744.08 ( 0.20) [63006] 

3( 0, 3) - 2( 1, 2) 3 2 (0,0,0) 9745.12 ( 0.20) [63006J 

5( 2, 4) - 6( I, 5) 5 6 (0,0,0) }0747.13 ( 0.20) [63006] 

5( 2, 4) - 6( 1, 5) 4 5 (0,0,0) 10748.64 ( 0.20) [63006] 

5( 2, 4) - 6( 1, 5) 6 7 (0,0,0) 10748.64 ( 0.20) [63006J 

8( 2, 6) - 9( 1, 9) 9 10 (0,0,0) 14947.94 ( 0.20) [63006] 

8( 2, 6) - 9( I, 9) 11 12 (0,0,0) 14947.94 ( 0.20) [63006] 

8( 2, 6) - 9( I, 9) 8 9 (0,0,0) 14951.28 ( 0.20) [63006] 

7( 2, 5) - 8( I, 8) 6 7 (0,0,0) 21805.07 ( 0.20) [63006J 

7( 2, 5) - 8( 1, 8) 8 9 (0,0,0) 21805.46 ( 0.20) [63006] 

7( 2, 5) - 8( ], 8) 7 8 (0,0,0) 21808.20 ( 0.20) [63006J 

9( 3, 7) - lOt 2, 8) 9 10 (0,0,0) 29140.12 ( 0.20) [63006] 

9( 3, 7) - lOr 2, 8) 10 11 (0,0,0) 29141.04 ( 0.20) [63006] 

9( 3, 7) - 10( 2, 8) 11 12 (0,0,0) 29141.04 ( 0.20) [63006] 

6( 2, 4) - 7( 1, 7) 5 6 (0,0,0) 30282.65 ( 0.20) [63006J 

6( 2, 4) - 7( 1, 7) 7 8 (0,0,0) 30283.01 ( 0.20) [63006] 

6( 2, 4) - 7( I, 7) 6 7 (0,0,0) 30285.51 ( 0.20) [63006J 

4( 2, 3) - 5( I, 4) 4 5 (0,0,0) 30627.67 ( 0.20) [63006] 

4( 2, 3) - 5( I, 4) 3 4 (0,0,0) 30629.01 ( 0.20) [63006] 

4{ 2, 3) - 5( 1, 4) 5 6 (0,0,0) 30629.01 ( 0.20) [63006] 

8( I, 7) - 7( 2, 6) 9 8 (0,0,0) 30638.50 ( 0.20) [63006] 

8( I, 7) - 7( 2, 6) 7 6 (0,0,0) 30638.50 ( 0.20) [63006] 

8( 1, 7) - 7( 2, 6) 8 7 (0,0,0) 30640.01 ( 0.20) [63006] 

lOt 3, 7) - Il( 2,10) 11 12 (0,0,0) 31117.39 ( 0.20) [63006] 
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TABLE 31.2. The microwave spectrum of NSF-Continued 

IlIOtopic species J'(K'..,K' j - r (K~,K"j F F; r F'{ (V 1,V2,VJ Frequency (Une.) Reference 
(MHz) (MHz) 

"N3<g19F lOt 3, 7) - ll( 2,10) 9 10 (0,0,0) 31117.39 ( 0.20) [63006J 
IO! 3, 7) - Il( 2,10) 10 11 (0,0,0) 31118.05 ( 0.20) [63006] 

I( 1, 0) - I( 0, 1) 1 0 (0,0,0) 40944.07 ( 0.20) [63006] 
I( 1, 0) - I( 0, I) 2 I (0,0,0) 40944.07 ( 0.20) [63006J 
1( 1, 0) - 1( 0, 1) I 2 (0,0,0) 40945.44 ( 0.20) [63006J 
I( 1, 0) - l( 0, 1) 1 I (0,0,0) 40945.44 ( 0.20) [63006J 

Table 32. Rotational constants for GeF Z' 

Isotopic Vib. State 
A (HHz) B (MHz) C (MHz) Reference Species v l Vz v3 

76 Ge 19
Fz 0 0 0 15 243.86 7 848.91 5 166.48 [ 71004J 

74Ge19F2 0 0 0 15 381.29 7 848.95 5 182.30 [72032J 

1 0 0 15 371.27 7 808.14 5 169.82 [72032J 

0 1 0 15 571.60 7 834.47 5 166.78 [ 72032J 

0 2 0 15 767.28 1 819.57 5 1 S1. 27 [72032J 

a 0 1 15 300.31 7 831.90 5 159.72 [72032J 
73 Ge 19 F 2 0 ° 0 15 452.75 ... 5 190.30 [72032J 
72Ge19F 

2 0 0 0 15 526.34 7 848.84 5 198.66 [72032J 

1 0 0 15 516.77 7 807.63 5 186.26 [72032] 

0 1 0 15 718.64 7 834.31 5 183.04 [72032] 

0 2 0 15 916.46 7 819.69 5 167.47 = 72032] 

0 0 1 15 443.53 7 831.55 5 175.60 [72032J 
70 Ge 19

Fz 0 0 0 15 679.82 7 848.82 5 215.79 [72032J 

1 0 0 15 670.71 7 807.33 5 203.64 [72032J 

0 1 0 15 873.96 7 834.28 5 200.02 [72032J 

a 2 0 16 074.23 7 819.92 5 184.47 [72032J 

0 0 1 15 595.12 7 8.31.42 5 192.16 [72032J 

Electric dipole moment: ~b=2.6J(2)D [71004J 

Hyperfine constants for 73Ge 19Fz : x
aa

(73 Ge ) 17.2(10) ~IHz [7Z032] 
73 

Xbb( Gel 121. 7(10) ~fHz [72032J 

XccC73Ge) =-138.9(10) MHz [72032J 
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Table 32.1. Rotational and centrifugal distortion constants for GeF 2 , 

Watson's Determinable 

Parameters 

A" 

B" 

C" 

T aaaa 

Tbbbb 

TCCCC 

Std. dev. 

No. lines fit 

74Ge19F2 Value a 

(MHz) 

15 381.247(44) 

7 848.8993(197) 

5 182.1477(156) 

0.1156(49) 

0.01706(115) 

-0.25(2) 

-0.45135(499) 

-0.072301(994) 

-0.003941(682) 

0.205 

42 

Derived Parameters 

(assuming planarity conditions) 

A' 

B' 

C' 

T' bbcc 
T' ccaa 
T' aabb 

Taabb (l) 

Taabb (2) 

T aabb (3) 

Tabab (l) 

Tabab (2) 

Tabab (3) 

tn 

15 381.239(44) 

7 848.906(19) 

5 182.206(14) 

-0.01469(51) 

0.01340(95) 

0.1169(37) 

0.1485(12) 

0.1582(43) 

0.1582(43) 

-0.0158(18) 

-0.0233(17) 

-0.0255(27) 

0.97(43)Xl0- 3 

72Ge19F2 Value a 

(MHz) 

15 526.470(45) 

7 848.8891(205) 

5 198.5465(184) 

0.08543(638) 

0.01034 (191) 

-0.11(1) 

-0.49498(522) 

-0.079803(891) 

-0.009497(699) 

0.179 

37 

15 526.462(44) 

7 848.895(20) 

5 198.592(18) 

-0.0176(11) 

0.0126(41) 

0.0904(30) 

0.1556(83) 

0.1242(64) 

0.1242(64) 

-0.0326(44) 

-0.0082(67) 

-0.0011(99) 

-0.31(14)Xl0- 2 

70 Ge 19 F2 Value a 

nlHz) 

15 679.895(54) 

7 848.8346(258) 

5 215.6731(196) 

0.08433(578) 

0.008345(1316) 

-0.15(2) 

- 0 . 501 2I( 6 0 1 ) 

-0.077517(1275) 

-0.006282(893) 

0.263 

40 

15 679.885(54) 

7 848.836(26) 

5 215.724(19) 

-0.01973(59) 

0.0025(14) 

0.1016(48) 

0.1317(30) 

0.1540(58) 

0.1540(58) 

-0.0151(32) 

-0.0324(29) 

-0.0374(46) 

0.22(7)XlO- 2 

a The uncertainties quoted are one standard deviation as estimated by the least 

squares fit. The number of significant figures quoted are necessary to 

reproduce the calculated transition frequencies within their standard 

deviations. 

b Strictly speaking, T3 is not a determinable parameter, but is calculated from 

T1 , T2, Taaaa and Tbbbb using the planarity conditions. 
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TABLE 32.2. The microwave spectrum of GeF2 

Isotopic species l(K~,K') - r (K~,K") (v"V2,V3) Frequency (Une.) Reference 

(MHz) (MHz) 

76Gel9
F2 II I, 0) - II 0, 1) (0,0,0) 10077.37 ( 0.30) [71004] 

1( I, 0) - 1( 0, 1) (0,1,0) 10281.16 ( 0.30) [71004] 

2( I, 1) - 2( 0, 2) (0,0,0) 13366.80 ( 0.30) [71004] 

2( 0, 2) - 1( I, 1) (0,0,0) 18028.64 ( 0.30) [71004] 

3( I, 2) - 3( 0, 3) (0,0,0) 19205.50 ( 0.30) [71004] 

3( I, 2) - 3( 0, 3) (0,1,0) 19367.74 ( 0.30) [71004] 

3( I, 2) - 3( 0, 3) (0,2,0) 19534.99 ( 0.30) [71004] 

1( I, 0) - O( 0, 0) (0,0,0) 20410.33 ( 0.30) [71004] 

l( I, 1) - O( 0, 0) (0,1,0) 20582.90 ( 0.30) [71004] 

3( 2, 1) - 3( I, 2) (0,0,0) 21449.95 ( 0.30) [71004] 

3( 2, 1) - 3( 1,.2) (0,1,0) 21991.62 ( 0.30) [7 IOO4J 
4( 2, 2) - 4( I, 3) (0,1,0) 22356.42 ( 0.30) [71004J 
2( 2, 0) - 2( 1, 1) (0,0,0) 22790.72 ( 0.30) [71004] 
5( 2, 3) - 5( I, 4) (0,0,0) 25074.28 ( 0.30) [71004] 
5( 2, 3) - 5( I, 4) (0,1,0) 25390.50 ( 0.30) [71004J 
5( 2, 3) - 5( I, 4) (0,2,0) 25715.30 ( 0.30) [71004] 
2( 2, 1) - 2( 1, 2) (0,0,0) 30230.40 ( 0.30) [71004] 
2( I, 2) - I( 0, 1) (0,0,0) 30743.00 ( 0.30) [710041 
2( 2, 1) - 2( 1, 2) (0,1,0) 30840.81 ( 0.30) [710041 
2( I, 2) - 1( 0, 1) (0,1,0) 30880.36 ( 0.30) [710041 

14Ge'~2 1( I, 0) - l( 0, I) (0,0,1) 10140.43 ( 0.30) [71004J 
1( I, 0) - 1( 0, 1) (0,0,0) 10199.19 ( 0.30) [71004J 
1( I, 0) - 1( 0, I) (0,1,0) 10405.05 ( 0.30) [71004J 
l( 1, 0) - l( 0, I) (0,2,0) 10616.18 ( 0.30) [71004J 
2( I, 1) - 2( 0, 2) (0,0,1) 13410.75 ( 0.30) [71004] 
2( 1, 1) - 2( 0, 2) (0,0,0) 13457.51 ( 0.30) [71004J 
2( I, 1) - 2( 0, 2) (0,1,0) 13651.77 ( 0.30) [71004] 
7( 4, 4) - 6( 5, 1) (0,0,0) 15620.90 ( 0.30) [72032] 

Il( 3, 8) - 12( 2,11) (0,0,0) 15995.00 ( 0.30) [72032J 
lI( 7, 5) - 10( 8, 2) (0,0,0) 17111.65 ( 0.30) [72032] 
Il( 7, 4) - lOt 8, 3) (0,0,0) 17140.76 ( 0.30) [720321 
5( 2, 4) - 4( 3, I) (0,0,0) 17172.17 ( 0.30) [72032J 
2( 0, 2) - 1( 1, 1) (0,0,0) 17398.08 ( 0.30) [71004] 
2( 0, 2) - 1( 1, 1) (0,0,1) 17915.83 ( 0.30) [71004] 
6{ 3, 4) - 5( 4, 1) (0,0,0) 18359.88 ( 0.30) [72032] 

15( 4,11) - 16( 3,14) (0,0,0) 19012.04 ( 0.30) [72032] 
3( I, 2) - 3( 0, 3) (1,0,0) 19115.86 ( 0.30) [71004] 
3( 1, 2) - 3( 0, 3) (0,0,0) 19233.41 ( 0.30) [71004] 
3( 1, 2) - 3( 0, 3) (0,1,0) 19399.12 ( 0.30) [71004] 
3( 1, 2) - 3( 0, 3) (0,2,0) 19569.12 ( 0.30) [71004] 
3( 1, 2) - 2( 2, 1) (0,0,0) 20076.06 ( 0.30) [72032] 
1( I, 1) - O( 0, 0) (0,0,1) 20459.82 ( 0.30) [71004] 
I( 1, I) - O( 0, 0) (1,0,0) 20541.12 ( 0.30) [71004J 
I( I, I) - O( 0, 0) (0,0,0) 20563.31 ( 0.30) [71004J 
l( 1, 1) - O( 0, 0) (0,1,0) 20738.56 ( 0.30) [71004J 
I( I, 1) - O( 0, 0) (0,2,0) 20918.92 ( 0.30) [71004] 

lOt 6, 5) - 9( 7, 2) (0,0,0) 21595.49 ( 0.30) [72032] 
lOt 6, 4) - 9( 7, 3) (0,0,0) 21770.69 ( 0.30) [72032J 
3( 2, I) - 3( 1, 2) (0,0,0) 21806.35 ( 0.30) [7l004] 
3( 2, 1) - 3( 1, 2) (1,0,0) 21871.45 ( 0.30) [71004J 
4( 2, 2) - 4( 1, 3) (0,0,1) 22046.46 ( 0.30) [71OO4J 
4( 2, 2) - 4( I, 3) (0,0,0) 22177.27 ( 0.30) [72032] 
3( 2, 1) - 3( I, 2) (0,1,0) 22356.40 ( 0.30) [71004] 
4( 2, 2) - 4( 1, 3) (0,1,0) 22Q33.52 ( 0.30) [71004J 

14( 9, 6) - 13(10, 3) (0,0,0) 22688.83 ( 0.30) [72032] 
14( 9, 5) - 13(10, 4) (0,0,0) 22691.61 ( 0.30) [72032] 
3( 2, 1) - 3( 1, 2) (0,2,0) 22923.43 ( 0.30) [71004] 
2( 2, 0) - 2( 1, 1) (0,0,1) 23002.20 ( 0.30) [71004J 
2( 2, 0) - 2( I, I) (0,1,0) 23789.57 ( 0.30) [71004] 
6{ 3, 3) - 5( 4, 2) (0,0,0) 24253.44 ( 0.30) [72032] 
6{ 2, 5) - 5( 3, 2) (0,0,0) 24729.89 ( 0.30) [72032] 
5( 2, 3) - 5( I, 4) (1,0,0) 25110.73 ( 0.30) [71004] 
5( 2, 3) - 5( I, 4) (0,0,0) 25204.68 ( 0.30) [71004J 
5( 2, 3) - 5( I, 4) (0,1,0) 25534.30 ( 0.30) [71004] 
5( 2, 3) - 5( 1, 4) (0,2,0) 25876.68 ( 0.30) [71004] 
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TABLE 32.2. The microwave spectrum of GeF2-Continued 

Isotopic species J'(K~,K~) - J"(K~,K"J (V"V2,V3) Frequency (Unc.) Reference 

(MHz) (MHz) 

74Ge '9
F2 9( 5, 5) - 8( 6, 2) (0,0,0) 25993.38 ( 0.30) [72032] 

9( 5, 4) - 8( 6, 3) (0,0,0) 26929.51 ( 0.30) [72032] 
13( 8, 6) - 12( 9, 3) (0,0,0) 27154.76 ( 0.30) [72032] 
13( 8, 5) - 12( 9, 4) (0,0,0) 27171.78 ( 0.30) [72032] 
4( 1, 3) - 4( 0, 4) (0,0,0) 27820.51 ( 0.30) [71004J 

13( 3,11) - 12( 4, 8) (0,0,0) 28146.55 ( 0.30) [72032] 
7( 2, 6) - 6( 3, 3) (0,0,0) 28387.08 ( 0.30) [72032] 
8( 4, 5) - 7( 5, 2) (0,0,0) 29604.43 ( 0.30) [72032] 
2( 2, 1) - 2( 1, 2) (0,0,1) 30418.75 ( 0.30) [71004] 
7( 3, 5) - 6( 4, 2) (0,0,0) 30435.06 ( 0.30) [72032] 
2( 2, 1) - 2( 1, 2) (0,0,0) 30595.77 ( 0.30) [71004] 
2( 1, 2) - I( 0, 1) (1,0,0) 30880.36 ( 0.30) [7 1 004J 
2( 1, 2) - 1( 0, 1) (0,0,0) 30927.65 ( 0.30) [72032] 
2( 1. 2) - I( 0, 1) (0,1,0) 31073.14 ( 0.30) [7 I oo4J 
3( 0, 3) - 2( I, 2) (0,1,0) 31197.22 ( 0.30) [71004] 
2( 2, 1) - 2( 1, 2) (0,1,0) 31213.31 ( 0.30) [71004] 
2( 1, 2) - J( 0, 1) (O,2,0) 31221.09 ( 0.30) [71004J 
3( 0, 3) - 2( 1, 2) (0,0,0) 31437.91 ( 0.30) [72032] 
6( 2, 4) - 6( }, 5) (0,0,0) 31441.26 ( 0 . .30) [72032J 

12( 7, 6) - Il( 8, 3) (0,0,0) 31728.44 ( 0.30) [72032J 
12( 7, 5) - II( 8, 4) (0,0,0) 31832.86 ( 0.30) [72032] 
16(10, 7) - 15(11, 4) (0,0,0) 32753.57 ( 0.30) [72032J 
16(10, 6) - 15(11, 5) (0,0,0) 32755.07 ( 0.30) [72032] 

5( 2, 3) - 4( 3, 2) (0,0,0) 32778.92 ( 0.30) [72032J 
6( 3, 3) - 6( 2, 4) (0,0,0) 33357.80 ( 0.30) [72032] 
6( 3, 3) - 6( 2, 4) (1,0,0) 33496.92 ( 0.30) [71004J 
8( 4, 4) - 7( 5, 3) (0,0,0) 33674.03 ( 0.30) [72032] 

Isotopic species f(K~,K~ - J"(K~,K';j F F, F" F" , (V"V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

73Ge '"fz I( I, 0) - I( 0, 1) 9/2 1112 (0,0,0) 10245.08 ( 0.30) [72032] 
I( 1, 0) - 1( 0, 1) 9/2 712 (0,0,0) 10245.08 ( 0.30) [72032] 
1( 1, 0) - I( 0, 1) 11/2 9/2 (0,0,0) 10267.09 ( 0.30) [72032] 
I( 1, 0) - 1( 0, 1) 11/2 11/2 (0,0,0) 10270.45 ( 0.30) [72032] 
I( 1, 0) - I( 0, 1) I 7/2 9/2 (0,0,0) 10272.94 ( 0.30) [72032] 
l( 1, 1) - O( 0, 0) 7/2 9/2 (0,0,0) 20631.96 ( 0.30) [72032] 
I( I, 1) - O( 0, 0) 1112 9/2 (0,0,0) 20637.01 ( 0.30) [72032] 
1( I, 1) - O( 0, 0) 9/2 9/2 (0,0,0) 20659.55 ( 0.30) (72032) 

I 
2( 1, 2) - I( 0, 1) 5/2 7/2 (0,0,0) 31007.25 ( 0.30) [72032] 
2( I, 2) - 1( 0, 1) 13/2 1112 (0,0,0) 31014.38 ( 0.30) [72032] 
2( I, 2) - 1( 0, 1) 7/2 7/2 (0,0,0) 31023.90 ! ( 0.30) [72032J 
2( I, 2) - 1( 0, 1) 1112 9/2 (0,0,0) 31032.86 ( 0.30) [72032] 
2( 1, 2) - 1( 0, 1) 11/2 11/2 (0,0,0) .31036.36 ( 0.30) (72032) 

Isotopic species _,K~) - r (K~,K~) (v"VZ'v3) Frequency (Unc.) Reference 

(MHz) (MHz) 

72Ge '9
F2 1( I, 0) - I( 0, 1) (0,0,0) 10328.06 ( 0.30) (71004) 

I( 1, 0) - 1( 0, 1) (0,1,0) 10536.08 ( 0.30) [71004] 
I( I, 0) - I( 0, 1) (0,2,0) 10749.43 ( 0.30) [71004] 
2( 1, I) - 2( 0, 2) (0,0,0) 13354.12 ( 0.30) [71004] 
2( I, 1) - 2( 0, 2) (0,0,1) 13506.73 ( 0.30) [71004] 
2( 1, 1) - 2( 0, 2) (0,1,0) 13750.95 ( 0.30) [71004] 

Il( 7, 4) - 1O( 8, 3) (0,0,0) 15084.61 ( 0.30) [72032] 
5( 2, 4) - 4( 3, I) (0,0,0) 16673.63 ( 0.30) [72032] 

15( 4,11) - 16( 3,14) (0,0,0) 17329.78 ( 0.30) [72032] 

2( 0, 2) - 1( I, 1) (0,0,1) 17819.80 ( 0.30) [71004J 
2( 0, 2) - I( I, I) (0,0,0) 17840.78 ( 0.30) [71004] 
3( I, 2) - 3( 0, 3) (1,0,0) 19146.73 ( 0.30) [71004] 
3( I, 2) - 3( 0, 3) (0,0,0) 19265.19 ( 0.30) [71004] 
3( I, 2) - 3( 0, 3) (0,1,0) 19434.38 ( 0.30) [71004] 
3( 1, 2) - 3( 0, 3) (0,2,0) 19608.51 ( 0.30) [71004] 
3( 1, 2) - 2( 2, 1) (0,0,0) 19677.14 ( 0.30) [72032] 

1O( 6, 5) - 9( 7, 2) (0,0,0) 19806.80 ( 0.30) [72032] 
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TABLE 32.2. The microwave spectrum of GeF2-Continued 

Isotopic species /(K~,K'J - J"(K~,K"+J (V l ,1I2,1I3) Frequency (Une.) Reference 

(MHz) (MHz) 

72Ge!~2 lOt 6, 4) - 9( 7, 3) (0,0,0) 19963.60 ( 0.30) [72032] 

14( 9, 6) - 13(10, 3) (0,0,0) 20092.06 ( 0.30) [72032J 
14( 9, 5) - 13(10, 4) (0,0,0) 20094.22 ( 0.30) [72032] 

l( 1, 1) - O( 0, 0) (0,0,1) 20619.00 ( 0.30) [71004] 

1( 1, 1) - O( 0, 0) (1,0,0) 20703.34 ( 0.30) [71004] 

l( 1, 1) - O( 0, 0) (0,0,0) 20724.78 ( 0.30) [71004] 

1( 1, 1) - O( 0, 0) (0,1,0) 20901.53 ( 0.30) [71004J 

1( I, 1) - O( 0, 0) (0,2,0) 21083.94 ( 0.30) [71004J 
3( 2, 1) - 3( 1, 2) (0,0,0) 22185.68 ( 0.30) [71004] 

4( 2, 2) - 4( 1, 3) (0,0,1) 22332.97 ( 0.30) [71004] 

4( 2, 2) - 4( 1, 3) (0,0,0) 22465.39 ( 0.30) [72032] 

3( 2, 1) - 3( 1, 2) (0,1,0) 22743.20 ( 0.30) [710041 
4( 2, 2) - 4( I, 3) (0,1,0) 22931.50 ( 0.30) [71004] 

6( 3, 3) - 5( 4, 2) (0,0,0) 23142.92 ( 0.30) [72032] 
2( 2, 0) - 2( 1, 1) (0,0,0) 23607.19 ( 0.30) [71004] 

6( 2, 5) - 5( 3, 2) (0,0,0) 24404.45 ( 0.30) [720321 
9( 5, 5) - 8( 6, 2) (0,0,0) 24484.50 ( 0.30) [72032] 

13( 8, 6) - 12( 9, 3) (0,0,0) 24815.79 ( 0.30) [72032] 
13( 8, 5) - 12( 9, 4) (0,0,0) 24830.56 ( 0.30) [72032] 
9( 5, 4) - 8( 6, 3) (0,0,0) 25342.73 ( 0.30) [72032] 
5( 2, 3) - 5( 1, 4) (0,0,0) 25351.13 ( 0.30) [71004] 
5( 2, 3) - 5( 1, 4) (0,1,0) 25690.61 ( 0.30) [71004] 
5( 2. 3) - 5( 1, 4) (0,2,0) 26047.24 ( 0.30) [71004] 
4( I, 3) - 4( 0, 4) (0,0,0) 27772.26 ( 0.30) [71004] 
7( 2, 6) - 6( 3, 3) (0,0,0) 28327.92 ( 0.30) [72032] 
8( 4, 5) - 7( 5, 2) (0,0,0) 28422.30 ( 0.30) [72032] 

12( 7, 6) - 11( 8, 3) (0,0,0) 29648.12 ( 0.30) [72032] 
7( 3, 5) - 6( 4, 2) (0,0,0) 29657.06 ( 0.30) [72032] 

12( 7, 5) - H( 8, 4) (0,0,0) 29739.52 ( 0.30) [72032] 
16(10, 7) - 15(11, 4) (0,0,0) 29871.79 ( 0.30) [72032] 
16(10, 6) - 15(11, 5) (0,0,0) 29873.30 ( 0.30) [72032J 
2( 2, 1) - 2( ], 2) (0,0,0) 30982.09 ( 0.30) [71004] 
2( I, 2) - I( 0, 1) (0,0,0) 31122.08 ( 0.30) [72032J 
2( I, 2) - I( 0, 1) (0,1,0) 31267.90 ( 0.30) [71004J 
3( 0, 3) - 2( 1, 2) (0,0,0) 31393.09 ( 0.30) [71004] 
6( 2, 4) - 6( I, 5} (0,0,0) 31405.02 ( 0.30) [72032] 
2( I, 2) - I( 0, 1) (0,2,0) 31418.51 ( 0.30) [71004] 
2( 2, I) - 2( I, 2) (0,1,0) 31605.59 ( 0.30) [71OO4J 
8( 4, 4) - 7( 5, 3) (0,0,0) 32248.42 ( 0.30) (72032] 
7( 3, 4) - 7( 2. 5) (0,0,0) 33593.92 ( 0.30) [72032J 
6( 3, 3) - 6( 2, 4) (0,0,0) 34009.08 ( 0.30) ~ [72032] 

70eel9F2 I( 1, 0) - I( 0, I) (0,0,0) 10464.40 ( 0.30) [72032] 
1( 1, 0) - I( 0, 1) (0,1,0) 10673.14 ( 0.30) [71004] 
I( 1, 0) - l( 0, I) (0,2,0) 10889.95 ( 0.30) [71oo4J 

Il( 7, 4) - 10( 8, 3) (0,0,0) 12915.75 ( 0.30) [72032] 
2( 1, I) - 2( 0, 2) (0,0,1) ]3609.15 ( 0.30) [71004J 
2( 1, 1) - 2( 0, 2) (0,0,0) 13657.38 ( 0.30) [71004J 
2( 1, I) - 2( 0, 2) (0,1,0) 13856.96 ( 0.30) (71OO4J 
7( 4, 3) - 6( 5, 2) (0,0,0) 14426.04 ( 0.30) [72032] 

15( 4,11) - I6( 3,14) (0,0,0) 15506.28 ( 0.30) [72032J 
5( 2, 4) - 4( 3, 1) (0,0,0) 16140.36 ( 0.30) [72032J 
6( 3, 4) - 5( 4, I) (0,0,0) 16558.96 ( 0.30) [72032J 

14( 9, 6) - 13(10, 3) (0,0,0) 17352.83 ( 0.30) [72032J 
14( 9, 5) - 13(10, 4) (0,0,0) 17354.84 ( 0.30) [72032J 
2( 0, 2) - 1( 1, 1) (0,0,1) 17716.80 ( 0.30) [71oo4J 
2( 0, 2) - I( 1, 1) (0,0,0) 17738.11 ( 0.30) [71004] 

10( 6, 5) - 9( 7, 2) (0,0,0) 17920.20 ( 0.30) [72032J 
10( 6, 4) - 9( 7, 3) (0,0,0) 18059.99 ( 0.30) [72032] 
3( 1, 2) - 3( 0, 3) (1,0,0) 19181.57 ( 0.30) [71004J 
3( 1, 2) - 2( 2, 1) (0,0,0) 19254.66 ( 0.30) [72032] 
3( 1, 2) - 3( 0, 3) (0,0,0) 19301.10 ( 0.30) [71004J 
3( 1, 2) - 3( 0, 3) (0,1,0) 19473.95 ( 0.30) [71OO4J 
3( 1, 2) - 3( 0, 3) (0,2,0) 19652.10 ( 0.30) [71OO4J 
I( 1, 1) - O( 0, 0) (0,0,1) 20787.23 ( 0.30) [71004] 
I( 1, 1) - 0( 0, 0) (0,0,0) 20895.36 ( 0.30) [7l004] 
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TABLE 32.2. The microwave spectrum of GeF2-Continued 

Isotopic species I(K~,K'J - /"(K~,K".J (v"v2,vg) Frequency (Unc.) Reference 
(MHz) (MHz) 

70Ge l9
F2 1( 1, 1) - O( 0, 0) (0,1,0) 21073.75 ( 0.30) [71004J 

1( 1, 1) - O( 0, 0) (0,2,0) 21258.94 ( 0.30) [71004J 
6( 3, 3) - 5( 4, 2) (0,0,0) 21977.56 ( 0.30) [72032] 

13( 8, 6) - 12( 9, 3) (0,0,0) 22349.51 ( 0.30) [72032J 
13( 8, 5) - 12( 9, 4) (0,0,0) 22361.90 ( 0.30) [72032] 
3( 2, 1) - 3( 1, 2) (0,0,0) 22588.90 ( 0.30) [71004] 
3( 2, 1) - 3( 1, 2) (1,0,0) 22660.74- ( 0.30) [710041 
4{ 2, 2) - 4{ 1, 3) (0,0,0) 22775.76 ( 0.30) [72032] 
9( 5, 5) - a( 6, 2) (0,0,0) 22891.93 ( 0.30) [72032J 
9( 5, 4) - 8( 6, 3) (0,0,0) 23675.33 ( 0.30) [72032) 
6( 2, 6) - 5( 3, 2) (0,0,0) 24048.24- ( 0.30) [720321 
2( 2, 0) - 2( 1, 1) (0,0,0) 24051.60 ( 0.30) [71004] 
5( 2, 3) - 5( 1, 4) (1,0,0) 25428.35 ( 0.30) [71004J 
5( 2, 3) - 5( 1,4) (0,0,0) 25515.23 ( 0.30) [71004] 
5( 2, 3) - 5( I, 4) (0,1,0) 25867.25 ( 0.30) [71004J 
5( 2, 3) - 5( I, 4) (0,2,0) 26237.14 ( 0.30) [710041 

16(10, 7) - 15(11, 4) (0,0,0) 26833.77 ( 0.30) 172032] 
16(10, 6) - 15(11, 5) (0,0,0) 26834.80 ( 0.30) [72032] 
8( 4, 5) - 7( 5, 2) (0,0,0) 27170.40 ( 0.30) [72032] 

12( 7, 6) - Il( 8, 3) (0,0,0) 27455.40 ( 0.30) [72032J 
12( 7, 5) - Il( 8, 4) (0,0,0) 27535.40 ( 0.30) [72032] 
4{ I, 3) - 4{ 0, 4) (0,0,0) 27724.27 ( 0.30) [71004] 
7( 2, 6) - 6( 3, 3) (0,0,0) 28244.44 ( 0.30) [720321 
7( 3, 5) - 6( 4, 2) (0,0,0) 28825.95 ( 0.30) [72032J 
8( 4, 4) - 7( 5, 3) (0,0,0) 30755.93 ( 0.30) [72032J 

13( 3,11) - 12( 4, 8) (0,0,0) 31311.35 ( 0.30) [72032J 
2( I, 2) - I( 0, 1) (0,0,0) 31326.88 ( 0.30) [710041 
3( 0, 3) - 2( 1, 2) (0,0,0) 31343.98 ( 0.30) [71004] 
6( 2, 4) - 6( 1, 5) (0,0,0) 31379.89 ( 0.30) [72032] 
2( 2, 1) - 2( 1, 2) (0,0,0) 31390.86 ( 0.30) [71004] 
2( 1, 2) - 1( 0, 1) (0,1,0) 31474.05 ( 0.30) [71004J 
2( 1, 2) - I( 0, 1) (0,2,0) 31627.16 ( 0.30) [710041 
7( 3, 4) - 7( 2, 5) (0,0,0) 34087.70 ( 0.30) [720321 
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Table 33. Rotational and centrifugal distortion constants 

for 14N19 F2 . 

Watson's Determinable 

Parameters 

AI! 

B" 

C" 

T aaaa 

T cccc 

Std. dev. 

;'Iio. lines fit 

Present Valuea 

(MHz) 

70 496.191(916) 

11 872.057(191) 

10 136.23(17) 

O. 24259(221S8} 

0.00265(3299) 

2.2(7) 

-7.7880(3163) 

-0.069050(12726) 

-0.02859(1016) 

1. 465 

20 

Derived Parameters 

(assuming planarity conditions) 

A' 70 496.17(92) 

B' 11 872.14(17) 

C' 10 136.29(16) 

T ' bbcc -0.041(11) 

T ' 0.160(67) ccaa 

T ' aabb 0.12(14) 

T aabb (1) 0.44(10) 

T aabb (2) 0.39(12) 

T aabb (3) 0.39(12) 

, abab(1) -0.159(23) 

, abab (2) -0.111(56) 

1 abab (3) -0.104(64) 

tlT -0.17(21}x 10- 2 

Brown et al. [74003 ] 

(MHz) 

-7.75(20) 

-0~081(20) 

10 

70 496(2) 

11 872.24 (20) 

10 136.46(20) 

0.297(30) 

-0.126(60) 

a The uncertainties quoted are one standard deviation as estimated 

by the least squares fit. The number of significant figures 

quoted are necessary to reproduce the calculated transition 

frequencies within'their standard deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is 

calculated from '1' 12' Taaaa and Tbbbb using the planarity 
condi tions. 

J. Phys. Chem. Ref. Data, Vol. 7, No.4, 19711 



Isotopic species 

1~19F2 

MICROWAVE SPECTRA Of TRIATOMIC MOLECULES 

Table 33.1. Spin-rotation and spin-spin interaction 

Parameter 

A s 

Bs 

C s 

AF 

Taa (F) 

Tbb (F) 

T ee (F) 

constants and electric dipole moment of 

14 N19FZ [74003J. 

Value (MHz) Parameter Value (MHz) 

-951.79 (10) xaa 5. S9 (10) 

-92.86(10) Xbb -0.73(10) 

4.49(10) Xec -4.86 (10) 

164.39(40) AN 46.57 (10) 

-241.75(40) Taa (N) 47.72(10) 

-226.48(40) Tbb (N) -50.47(10) 

468.22(40) Tee (N) 98.19(10) 

Electric dipole moment: ~b 0.136(10) D 

TABLE 33.2. The microwave spectrum of NF2 

N'(K~,K'J - N"(K~,K"J F E F" E (Vl'V2,V3) 

lO( 2, 8) - ll( I,ll) 25/2 1 27/2 1 (0,0,0) 
lO( 2, 8) - ll( I,ll) 23/2 1 25/2 1 (0,0,0) 
lOr 2, 8) - ll( I,ll) 2112 2 23/2 2 (0,0,0) 
lOr 2, 8) - ll( I,ll) 19/2 2 21/2 2 (0,0,0) 
10( 2, 8) - Il( I,ll) 2112 1 23/2 1 (0,0,0) 
lOt 2, 8) - ll( I,ll) 19/2 1 2112 1 (0,0,0) 
lOt 2, 8) - ll( I,ll) 17/2 I 19/2 1 (0,0,0) 
l( 1, 1) - 2( 0, 2) 5/2 2 7/2 3 (0,0,0) 
I( I, I) - 2( 0, 2) 3/2 3 512 4 (O,O,O) 
I( I, 1) - 2( 0, 2) 7/2 1 9/2 1 (0,0,0) 
1( 1, 1) - 2( 0, 2) 3/2 1 5/2 1 (0,0,0) 
I( I, 1) - 2( 0, 2) 112 2 3/2 2 (0,0,0) 
I( 1, 1) - 2( 0, 2) 3/2 2 5/2 2 (0,0,0) 

lO( 2, 8) - Il( I,ll) 15/2 1 17/2 1 (0,0,0) 
10( 2, 8) - H( 1,11) 17/2 3 19/2 3 (0,0,0) 
lO( 2, 8) - Il( I,ll) 19/2 5 2112 5 (0,0,0) 
10( 2, 8) - H( I,ll) 17/2 2 19/2 2 (0,0,0) 
10( 2, 8) - Il( I,U) 19/2 4 2112 4 (0,0,0) 
lO( 2, 8) - 1I( I,ll) 2112 5 23/2 5 (0,0,0) 
lO( 2, 8) - Il( 1,11) 19/2 3 2112 3 (0,0,0) 
IO( 2, 8) - ll( I,ll) 2112 4 23/2 4 (0,0,0) 
10( 2, 8) - ll( I,ll) 23/2 3 25/2 3 (0,0,0) 
12( 3, 9) - 13( 2,12) 29/2 I 3112 I (0,0,0) 
12( 3, 9) - 13( 2,12) 27/2 2 29/2 2 (0,0,0) 
25( 4,22) - 24( 5,19) 53/2 3 5112 3 (0,0,0) 
25( 4,22) - 24( 5,19) 5112 4 49/2 4 (0,0,0) 
25( 4,22) - 24( 5,19) 49/2 3 4712 3 (0,0,0) 
25( 4,22) - 24( 5,19) 5112 5 49/2 5 (0,0,0) 
25( 4,22) - 24( 5,19) 49/2 4 47/2 4 (0,0,0) 
25( 4,22) - 24( 5,19) 47/2 2 45/2 2 (0,0,0) 
2S( 4,22) - 24( 5,19) 49/2 5 47/2 5 (0,0,0) 
12( 3, 9) - 13( 2,12) 25/2 3 27/2 3 (0,0,0) 
25( 4,22) - 24( 5,19) 47/2 3 45/2 3 (0,0,0) 
25( 4,22) - 24( 5,19) 45/2 1 43/2 1 (0,0,0) 
12( 3, 9) - 13( 2,12) 2712 1 I 29/2 1 (0,0,0) 
12( 3, 9) - 13( 2,12) 25/2 2 27/2 2 (0,0,0) 
12( 3, 9) - 13( 2,12) 23/2 2 25/2 

I 
2 (0,0,0) 

12( 3, 9) - 13( 2,12) 25/2 1 27/2 1 (0,0,0) 

1561 

Frequency (Une.) Reference 

(MHz) (MHz) 

13845.52 ( 0.05) [740031 
13978.85 ( 0.05) [74003] 
14010.95 ( 0.05) [74003] 
14043.65 ( 0.05) [74003] 
14122.11 ( 0.05) [74003] 
14153.25 ( 0.05) [74003] 
14185.87 ( 0.05) [74003] 
14425.6 ( 0.2 ) [74003] 
14428.75 ( 0.05) [74003] 
14431. ( 1.0 ) [74003] 
14438.6 ( 0.2 ) [74003] 
14455.6 ( 0.2 ) [74003] 
14469.08 ( 0.05) [74003] 
14469.08 ( 0.05) [74003] 
14514.75 ( 0.05) [74003] 
14553.2 ( 0.2 ) [74003] 
14654.83 ( 0.05) [74003] 
14690.61 ( 0.05) [74003] 
14732.73 ( 0.05) [74003] 
14840.03 ( 0.05) [74003] 
14877.1 ( 0.2 ) [74003] 
14915.13 ( 0.05) [74003] 
25495.3 ( 0.2 ) [74003] 
25503.4 ( 0.2 ) [74003] 
25506.6 ( 0.2 ) [74003] 
25507.2 ( 0.2 ) [74003] 
25507.5 ( 0.2 ) [74003] 
25509.2 ( 0.2 ) [74003J 
25509.8 ( 0.2 ) [74003J 
25510.2 ( 0.2 ) [74003] 
25511.8 ( 0.2 ) [74003] 
25511.8 ( 0.2 ) [74003J 
25512.6 ( 0.2 ) [74003] 
25513.0 ( 0.2 ) [74003J 
25534.5 ( 0.2 ) [74003] 
25542.3 ( 0.2 ) [74003J 
25550.9 ( 0.2 ) [74003] 
25572.7 ( 0.2 ) [74003] 

J. PhYI. Chem. Ref. Data, Vol. 1, No. oil, 1918 
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TABLE 33.2. The microwave spectrum of NF2-Continued 

Isotopic species N'(K~,K'+J - N'(K~,K") F' E F" E (11 1,112,113) Frequency (Vne.) Reference 

(MHz) (MHz) 

1"N
19F, 12( 3, 9) - 13( 2,12) 23/2 1 25/2 1 (0,0,0) 25580.9 ( 0.2 ) [74003J 

12( 3, 9) - 13( 2,12) 21/2 1 23/2 1 (0,0,0) 25589.9 ( 0.2 ) [74003J 
32( 7,26) - 33( 6,27) 63/2 1 65/2 1 (0,0,0) 25604.6 ( 0.2 ) [74003J 
32( 7,26) - 33( 6,27) 65/2 1 67/2 1 (0,0,0) 25606.0 ( 0.2 ) [74003J 
32( 7,26) - 33( 6,2.7) 67/2 1 69/2 1 (0,0,0) 25607.1 ( 0.2 ) [74003] 
25( 4,22) - 24{ 5,19) 47/2 1 45/2 I (0,0,0) 25809.8 ( 0.2 ) [74003] 
25( 4,22) - 24{ 5,19) 49/2 1 47/2 1 (0,0,0) 25810.6 ( 0.2 ) [74003] 
25( 4,22) - 24{ 5, 19) 5112 1 49/2 1 (0,0,0) 25811.2 ( 0.2 ) [74003J 
25( 4,22) - 24{ 5,19) 49/2 2 47/2 2 (0,0,0) 25813.4 ( 0.2 ) [74003J 
25( 4,22) - 24{ 5,19) 5112 2 49/2 2 (0,0,0) 25814.2 ( 0.2 ) [74003] 
25( 4,22) - 24{ 5,19) 53/2 1 5112 1 (0,0,0) 25814.8 ( 0.2 ) [74003] 
25( 4,22) - 24{ 5,19) 5112 3 49/2 3 (0,0,0) 25817.4 ( 0.2 ) [74003] 
25( 4,22) - 24{ 5,19) 53/2 2 5112 2 (0,0,0) 25818.2 ( 0.2 ) [74003] 
25( 4,22) - 24{ 5,19) 55/2 I 53/2 1 (0,0,0) 25818.8 ( 0.2 ) [74003] 
32( 7,26) - 33( 6,27) 65/2 2 6712 2 (0,0,0) 25893.6 ( 0.2 ) [74OO3J 
32( 7,26) - 33( 6,27) 63/2 2 6512 2 (0,0,0) 25894.8 ( 0.2 ) [74003] 
32( 7,26) - 33( 6,27) 6112 1 63/2 1 (0,0,0) 25896.0 ( 0.2 ) [74003] 
12( 3, 9) - 13( 2,12) 19/2 1 2112 1 (0,0,0) 25942.4 ( 0.2 ) [74003] 
12( 3, 9) - 13( 2,12) 2112 3 23/2 3 (0,0,0) 25951.4 ( 0.2 ) [74003J 
12( 3, 9) - 13( 2,12) 23/2 5 25/2 5 (0,0,0) 25961.9 ( 0.2 ) [74003] 
12( 3, 9) - 13( 2,12) 21/2 2 23/2 2 (0,0,0) 25988.9 ( 0.2 ) [74003] 
12( 3, 9) - 13( 2,12) 23/2 4 25/2 4 (0,0,0) 25997.8 ( 0.2 ) [74003J 
12( 3, 9) - 13( 2,12) 25/2 5 27/2 5 (0,0,0) 26088.5 ( 0.2 ) [74003J 
12( 3, 9) - 13( 2,12) 23/2 3 25/2 3 (0,0,0) 26036.5 ( 0.2 ) [74003] 
12( 3, 9) - 13( 2,12) 25/2 4 2712 4 (0,0,0) 26045.1 ( 0.2 ) {74003] 
12( 3, 9) - 13( 2,12) 27/2 3 29/2 3 (0,0,0) 26054.2 ( 0.2 ) [740031 
8( 1, 7) - 7( 2, 6) 11/2 1 9/2 I (0,0,0) 27263.08 ( O.OS) [74003] 
8( 1, 7) - 7( 2, 6) 13/2 3 11/2 3 (0,0,0) 27280.23 ( 0.05) [74003] 

8( 1, 7) - 7( 2, 6) 15/2 5 13/2 5 (0,0,0) 27300.56 ( 0.05) [74003] 

8( 1, 7) - 7( 2, 6) 13/2 2 1112 2 (0,0,0) 27347.12 ( 0.05) [740031 

8( 1, 7) - 7( 2, 6) 15/2 4 13/2 4 (0,0,0) 27363.57 ( 0.05) [74003J 

8( 1, 7) - 7( 2, 6) 17/2 5 15/2 5 (0,0,0) 27386.84 ( 0.05) 174003J 
8( 1, 7) - 7( 2, 6) 15/2 3 13/2 3 (0,0,0) 27435.45 ( 0.05) [74003J 

8( 1, 7) - 7( 2, 6) 2112 1 19/2 1 (0,0,0) 27447.04 ( 0.05) [74003] 

8( I, 7) - 7( 2, 6) 17/2 4 15/2 4 (0,0,0) 27452.51 ( 0.05) [74003] 

8( 1, 7) - 7( 2, 6) 19/2 2 17/2 2 (0,0,0) 27460.41 ( 0.05) [74003] 

8( 1, 7) - 7( 2, 6) 17/2 3 15/2 3 (0,0,0) 27473.08 ( 0.05) [74003] 

8( 1, 7) - 7( 2, 6) 19/2 3 17/2 3 (0,0,0) 27473.90 ( 0.05) [74003] 

S( 1, 7) - 7( 2, 6) 19/2 1 17/2 1 (0,0,0) 27493.13 ( 0.05) [74003J 

8( 1, 7) - 7( 2, 6) 17/2 2 15/2 2 (0,0,0) 27508.60 ( 0.05) [74(03) 

8( 1, 7) - 7( 2, 6) 15/2 2 13/2 2 (0,0,0) 27522.77 ( 0.05) [74003] 

8( 1, 7) - 7( 2, 6) 1712 1 15/2 I (0,0,0) 27552.69 ( 0.05) [74003] 

8( 1, 7) - 7( 2, 6) 15/2 1 13/2 1 (0,0,0) 27567.27 ( 0.05) [74003] 

8( 1, 7) - 7( 2, 6) 13/2 1 1112 1 (0,0,0) 27581.79 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 6112 1 63/2 1 (0,0,0) 27600.49 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 63/2 I 65/2 I (0,0,0) 2760 l.l 2 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 65/2 1 67/2 1 (0,0,0) 27601.88 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 63/2 2 65/2 2 (0,0,0) 27603.56 ( 0.05) [74003] 
32( 7,25) - 331 6,28) 65/2 2 67/2 2 (0,0,0) 27604.25 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 67/2 1 69/2 1 (0,0,0) 27604.98 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 65/2 3 67/2 3 (0,0,0) 27606.27 ( 0.05) [74(03) 
32( 7,25) - 33( 6,28) 67/2 2 69/2 2 (0,0,0) 27606.95 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 69/2 1 7112 1 (0,0,0) 27607.68 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 67/2 3 69/2 3 (0,0,0) 27903.13 ( 0.05) [74003J 
32( 7,25) - 33( 6,28) 65/2 4 67/2 4 (0,0,0) 27903.90 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 63/2 3 6512 3 (0,0,0) 27904.67 ( 0.05) [74003J 
32( 7,25) - 33( 6,28) 65/2 5 67/2 5 (0,0,0) 27906.50 ( 0.05) [74003J 
32( 7,25) - 33( 6,28) 63/2 4 65/2 4 (0,0,0) 27907.27 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 6112 2 63/2 2 (0,0,0) 27908.08 ( 0.05) [74003J 
32( 7,25) - 33( 6,28) 63/2 5 65/2 5 (0,0,0) 27910.10 ( 0.05) [74003J 
32( 7,25) - 33( 6,28) 61/2 3 63/2 3 (0,0,0) 27910.76 ( 0.05) [74003] 
32( 7,25) - 33( 6,28) 59/2 1 6112 1 (0,0,0) 27911.55 ( 0.05) [74(03) 
S( 2,6) - 9( 1, 9) 2112 1 23/2 I (0,0,0) 28404.8 ( 0.2 ) [74003J 
8( 2, 6) - 9( 1, 9) 19/2 2 2112 2 (0,0,0) 28430.1 ( 0.2 ) [74003J 
8( 2, 6) - 9( I, 9) 1712 3 19/2 3 (0,0,0) 28457.3 ( 0.2 ) [74003] 
5( 2, 4) - 6( 1, 5) 7/2 1 9/2 1 (0,0,0) 28461.8 ( 0.2 ) [74(03) 
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TABLE 33.2. The microwave spectrum of NF2-Continued 

Isotopic species N'(K~,K'J - N"(K~,K"J F E F" E (v"v2,v,) Frequency (Unc.) Reference 
(MHz) (MHz) 

14N19
F2 5( 2, 4) - 6( J, 5) 9/2 1 11/2 1 (0,0,0) 28475.2 ( 0.2 ) [74003] 

5( 2, 4) - 6( I, 5) 11/2 1 13/2 1 (0,0,0) 28489.7 ( 0.2 ) [74003] 
5( 2, 4) - 6( 1, 5) 9/2 2 1112 2 (0,0,0) 28513.8 ( 0.2 ) [74003] 
8( 2, 6) - 9( 1, 9) 19/2 1 21/2 1 (0,0,0) 28520.7 ( 0.2 ) [74003] 
5( 2, 4) - 6( 1, 5) 11/2 2 13/2 2 (0,0,0) 28526.6 ( 0.2 ) [74003] 
5( 2, 4) - 6( 1, 5) 13/2' 1 15/2 1 (0,0,0) 28542.6 ( 0.2 ) [74003] 
8( 2, 6) - 9( 1, 9) 17/2 2 19/2 2 (0,0,0) 28550.6 ( 0.2 ) [74003J 
5( 2, 4) - 6( 1, 5) 1112 3 13/2 3 (0,0,0) 28552.9 ( 0.2 ) [74003] 
5( 2, 4) - 6( 1, 5) 13/2 2 15/2 2 (0,0,0) 28563.6 ( 0.2 ) [74003] 
5( 2, 4) - 6( 1, 5) 15/2 1 17/2 1 (0,0,0) 28575.6 ( 0.2 ) [74003] 
8( 2, 6) - 9( 1, 9) 15/2 2 17/2 2 (0,0,0) 28579.2 ( 0.2 ) [74003] 
8( 2, 6) - 9( 1, 9) 17/2 1 19/2 1 (0,0,0) 28647.8 ( 0.2 ) [74003] 
8( 2, 6) - 9( I, 9) 15/2 1 17/2 1 (0,0,0) 28675.5 ( 0.2 ) [74OO3J 
8( 2, 6) - 9( I, 9) 13/2 1 15/2 1 (0,0,0) 28704.2 ( 0.2 ) [74003] 
5( 2, 4) - 6( 1, 5) 13/2 3 15/2 3 (0,0,0) 28749.2 ( 0.2 ) [74003J 
5( 2, 4) - 6( I, 5) 1112 4 13/2 4 (0,0,0) 28772.1 ( 0.2 ) [74003] 
5( 2, 4) - 6( 1, 5) 9/2 4 11/2 3 (0,0,0) 28788.7 ( 0.2 ) [740031 
5( 2, 4) - 6( 1, 5) 11/2 5 13/2 5 (0,0,0) 28836. ( 1.0 ) [74003] 
5( 2, 4) - 6( 1, 5) 9/2 4 1112 5 (0,0,0) 28848. ( 1.0 ) 174003] 
5( 2, 4) - 6( 1, 5) 9/2 4 Il/2 4 (0,0,0) 28864.6 ( 0.2 ) [74003] 
5( 2, 4) - 6( I, 5) 7/2 2 9/2 2 (0,0,0) 28876.5 ( 0.2 ) [740031 

37( 8,30) - 38( 7,31) 7112 1 73/2 1 (0,0,0) 32946.6 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 73/2 1 75/2 1 (0,0,0) 32947.5 ( 0.2 ) [74003J 
37( 8,30) - 38( 7,31) 75/2 1 7712 1 (0,0,0) 32948.3 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 73/2 2 75/2 2 (0,0,0) 32950.2 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 75/2 2 7712 2 (0,0,0) 32951.1 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 7712 1 79/2 1 (0,0,0) 32951.9 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 75/2 3 77/2 3 (0,0,0) 33953.7 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 77/2 2 79/2 2 (0,0,0) 32954.5 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 79/2 I 81/2 1 (0,0,0) 32955.3 ( 0.2 ) [74003] 

4{ 0, 4) - 3( 1, 3) 3/2 1 1/2 I (0,0,0) 32978.86 ( 0.05) (74003) 

4( 0, 4) - 3( I, 3) 5/2 3 3/2 3 (0,0,0) 32988.15 ( 0.05) [74003] 
4( 0, 4) - 3( 1, 3) 712 5 5/2 5 (0,0,0) 33011.36 ( 0.05) [74003] 
4( 0, 4) - 3( 1, 3) 5/2 2 3/2 2 (0,0,0) 33057.56 ( 0.05) [74003] 
4{ 0, 4) - 3( 1, 3) 712 4 5/2 4 (0,0,0) 33072.19 ( 0.05) [74003] 
4{ 0, 4) - 3( I, 3) 9/2 5 7/2 5 (0,0,0) 33094.08 ( 0.05) [74003] 
4{ 0, 4) - 3( 1, 3) 11/2 1 9/2 2 (0,0,0) 33ll0.15 ( 0.05) [74003] 
4{ 0, 4) - 3( 1, 3) 7/2 3 5/2 3 (0,0,0) 33180.95 ( 0.05) [74003] 
4{ 0, 4) - 3( 1, 3) 9/2 3 7/2 4 (0,0,0) 33192.3 ( 0.2 ) [74003] 
4{ 0, 4) - 3( 1, 3) ll/2 1 9/2 1 (0,0,0) 33214.1 ( 0.2 ) [74003] 
4( 0, 4) - 3( 1, 3) 13/2 1 11/2 I (0,0,0) 33221.92 ( 0.05) [74003] 
4{ 0, 4) - 3( 1, 3) 9/2 3 7/2 3 (0,0,0) 33223.9 ( 0.2 ) [74003] 
4( 0, 4) - 3( 1, 3) 9/2 4 7/2 4 (0,0,0) 33224.9 ( 0.2 ) [74003] 
4{ 0, 4) - 3( 1, 3) ll/2 3 9/2 3 (0,0,0) 33235.07 ( 0.05) [74003] 

37( 8,30) - 38( 7,31) 77/2 3 79/2 3 (0,0,0) 33241.0 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 75/2 4 77/2 4 (0,0,0) 33241.9 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 73/2 3 75/2 3 (0,0,0) 33242.8 ( 0.2 ) [74003] 

37( 8,30) - 3S( 7,31) 75/2 5 7712 5 (0,0,0) 33245.0 ( 0.2 ) [74003] 

37( 8,30) - 38( 7,31) 73/2 4 75/2 4 (0,0,0) 33245.9 ( 0.2 ) [74003] 

37( 8,30) - 38( 7,31) 7112 2 73/2 2 (0,0,0) 33246.7 ( 0.2 ) [74003] 
37( 8,30) - 38( 7,31) 73/2 5 75/2 5 (0,0,0) 33249.0 ( 0.2 ) [74003] 

37( 8,30) - 38( 7,31) 71/2 3 73/2 3 (0,0,0) 33249.9 ( 0.2 ) [74003] 

37( 8,30) - 38( 7,31) 69/2 1 71/2 1 (0,0,0) 33250.8 ( 0.2 ) [74003] 

4{ 0, 4) - 3( 1, 3) 9/2 2 712 2 (0,0,0) 33252.50 ( 0.05) [74003] 

4{ 0, 4) - 3( 1, 3) 9/2 4 7/2 3 (0,0,0) 33255.45 ( 0.05) [74003] 

4{ 0, 4) - 3( J, 3) 11/2 2 9/2 2 (0,0,0) 33256.25 ( 0.05) [74003] 

21( 5,17) - 22( 4,18) 39/2 1 4112 1 (0,0,0) 33266.4 ( 0.2 ) [74003] 

21( 5,17) - 22( 4,18) 4112 1 43/2 1 (0,0,0) 33269.0 ( 0.2 ) [74003] 

2l( 5,17) - 22( 4,18) 43/2 1 45/2 1 (0,0,0) 33271.7 ( 0.2 ) (74003) 

4{ 0, 4) - 3( 1, 3) 7/2 2 5/2 2 (0,0,0) 33272.50 ( 0.05) [74003] 

21( 5,17) - 22( 4,18) 41/2 2 4312 2 (0,0,0) 33277.9 ( 0.2 ) [74003] 

21( 5,17) - 22( 4,18) 43/2 2 45/2 2 (0,0,0) 33280.5 ( 0.2 ) [74003] 

21( 5,17) - 22( 4,18) 45/2 1 47/2 1 (0,0,0) 33283.2 ( 0.2 ) [74003] 

21( 5,17) - 22( 4,18) 43/2 3 45/2 3 (0,0,0) 33288.4 ( 0.2 ) [74003) 

2I( 5,17) - 22( 4,18) 45/2 2 47/2 2 (0,0,0) 33290.9 ( 0.2 ) (74003) 

21( 5,17) - 22( 4,18) 47/2 1 49/2 1 (0,0,0) 33293.4 ( 0.2 ) [74003] 
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TABLE 33.2. The microwave spectrum of NF2-Continued 

Isotopic species N(K~,K'J - N"{K:,K",J F E r E (VI'V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

1~19F2 4{ 0, 4) - 3( 1, 3) 9/2 1 712 1 (0,0,0) 33301.50 ( 0.05) (74003] 

4{ 0, 4) - 3( 1, 3) 712 I 5/2 1 (0,0,0) 33316.98 ( 0.05) [74003] 
4{ 0, 4) - 3( 1, 3) 5/2 1 3/2 1 (0,0,0) 33325.35 (0.05) [74003] 

2l( 5,17) - 22( 4,18) 45/2 3 47/2 3 (0,0,0) 33545.3 ( 0.2 ) [74003] 
21( 5,17) - 22( 4,18) 43/2 4 45/2 4 (0,0,0) 33548.4 ( 0.2 ) [74003] 
21( 5,17) - 22( 4,18) 4112 3 43/2 3 (0,0,0) 33551.2 ( 0.2 ) [74003J 
21( 5,17) - 22( 4,18) 43/2 5 i 45/2 5 (0,0,0) 33558.9 ( 0.2 ) [74003J 
2l( 5,17) - 22( 4,18) 4112 4 43/2 4 (0,0,0) 33562.0 ( 0.2 ) [74003J 
21( 5,17) - 22( 4,18) 39/2 2 4112 2 (0,0,0) 33564.9 ( 0.2 ) [74003] 
21( 5,17) - 22( 4,18) 4112 5 43/2 5 (0,0,0) 33572.7 ( 0.2 ) [74003J 
21( 5,17) - 22( 4,18) 39/2 3 4112 3 (0,0,0) 33575.6 ( 0.2 ) [74003] 
21( 5,17) - 22( 4,18) 37/2 1 39/2 1 (0,0,0) 33578.3 ( 0.2 ) [74003J 
30( 5,25) - 29( 6,24) 55/2 1 53/2 1 (0,0,0) 34069.5 ( 0.2 ) [74003] 
30( 5,25) - 29( 6,24) 57/2 3 55/2 3 (0,0,0) 34072.3 ( 0.2 ) [74003] 
301 5,25) - 29( 6,24) 5912 5 57/2 5 (0,0,0) 34075.1 ( 0.2 ) [740031 
30( 5,25) - 29( 6,24) 57/2 2 55/2 2 (0,0,0) 34082.65 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 59/2 4 57/2 4 (0,0,0) 34085.39 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 6112 5 59/2 5 (0,0,0) 34088.28 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 59/2 3 57/2 3 (0,0,0) 34095.56 ( 0.05) (74003) 
30( 5,25) - 29( 6,24) 6112 4 59/2 4 (0,0,0) 34098.31 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 63/2 3 61/2 3 (0,0,0) 34101.22 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 65/2 1 6312 1 (0,0,0) 34286.52 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 63/2 2 6112 2 (0,0,0) 34289.02 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 6112 3 59/2 3 (0,0,0) 34291.57 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 63/2 1 6112 1 (0,0,0) 34297.42 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 6112 2 59/2 2 (0,0,0) 34299.95 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 59/2 2 57/2 2 (0,0,0) 34302.56 ( 0.05) [74003] 
30( 5,25) - 29( 6,24) 61/2 1 59/2 1 (0,0,0) 34309.00 ( 0.05) [74003J 
30( 5,25) - 29( 6,24) 59/2 I 57/2 1 (0,0,0) 34311.54 ( 0.05) (74003) 
30( 5,25) - 29( 6,24) 5712 1 55/2 1 (0,0,0) 34314.12 ( 0.05) [74003J 

1( 1, 0) - 1( 0, 1) 3/2 1 5/2 1 (0,0,0) 60074.66 ( 0.05) [74OO3J 
I( 1, 0) - I( 0, 1) 5/2 1 3/2 2 (0,0,0) 60076.69 ( 0.05) [74003] 
I( I, 0) - 1( 0, 1) 5/2 1 5/2 1 (0,0,0) 60101.68 ( 0.05) [74003] 
I( 1, 0) - 1( 0, 1) 1/2 1 3/2 1 (0,0,0) 60120.44- ( 0.05) [74003] 
l( 1, 0) - I( 0, 1) 3/2 I 3/2 1 (0,0,0) 60129.98 ( 0.05) [74003] 
I( I, 0) - 1( 0, 1) II2 1 112 1 (0,0,0) 60142.30 ( 0.05) [74003] 
I( 1, 0) - 1( 0, 1) 3/2 1 112 1 (0,0,0) 60151.83 ( 0.05) [74003J 
l( 1, 0) - I( 0, 1) 1/2 2 3/2 2 (0,0,0) 60801.71 ( 0.05) [74003J 
I( 1, 0) - 1( 0, 1) 312 2 112 2 (0,0,0) 60816.01 ( 0.05) [74003] 
l( 1, 0) - I( 0, I) 3/2 2 3/2 2 (0,0,0) 60878.32 ( 0.05) [74003J 
I( 1, 0) - I( 0, 1) 3/2 2 5/2 2 (0,0,0) 60903.14 ( 0.05) [740031 
I( 1, 0) - 1( 0, 1) 3/2 2 3/2 I (0,0,0) 60958.5 ( 0.2 ) [740031 

15( 4,Il) - 16( 3,14) 33/2 1 35/2 1 (0,0,0) 61820.6 / ( 0.2 ) [740031 
15( 4,11) - 16( 3,14) 3112 1 33/2 1 (0,0,0) 61821.9 ( 0.2 ) [74003] 
15( 4,11) - 16( 3,14) 29/2 I 3112 I (0,0,0) 61823.5 ( 0.2 ) [74003] 
2( 1, 1) - 2( 0, 2) 712 1 712 2 (0,0,0) 61843.9 ( 0.2 ) [74003J 
2( 1, 1) - 2( 0, 2) 9/2 1 9/2 I (0,0,0) 61871.49 ( 0.05) [740031 
2( 1, 1) - 2( 0, 2) 7/2 2 7/2 3 (0,0,0) 61884.87 ( 0.05) [74003J 
2( 1, 1) - 2( 0, 2) 5/2 3 5/2 4 (0,0,0) 61899.57 ( 0.05) [74003] 
2( 1, 1) - 2( 0, 2) 9/2 1 7/2 3 (0,0,0) 61905.0 ( 0.2 ) [74003] 
2( I, 1) - 2( 0, 2) 712 2 5/2 4 (0,0,0) 61916.0 ( 0.2 ) [74003] 
2( I, 1) - 2( 0, 2) 5/2 3 3/2 3 (0,0,0) 61929.5 ( 0.2 ) [74003J 
2( I, I) - 2( 0, 2) 5/2 3 5/2 3 (0,0,0) . 61942.0 ( 0.2 ) [74003] 
2( 1, 1) - 2( 0, 2) 712 2 7/2 2 (0,0,0) 61948.9 ( 0.2 ) [74003] 
2( 1, 1) - 2( 0, 2) 3/2 1 5/2 2 (0,0,0) 61951.5 ( 0.2 ) [74003] 
2( 1, 1) - 2( 0, 2) 7/2 2 5/2 3 (0,0,0) 61958.5 ( 0.2 ) [74003] 
2( 1, 1) - 2( 0, 2) . 9/2 1 712 2 (0,0,0) 61969.3 ( 0.2 ) [74003] 
2( I, 1) - 2( 0, 2) 5/2 I 7/2 1 (0,0,0) 61975.0 ( 0.2 ) [74003) 
2( 1, 1) - 2( 0, 2) 3/2 2 3/2 2 (0,0,0) 61996.75 ( 0.05) [740031 
2( I, 1) - 2( 0, 2) 5/2 2 5/2 2 (0,0,0) 61998.42 ( 0.05) (74003) 
2( 1, 1) - 2( 0, 2) 7/2 1 5/2 2 (0,0,0) 62001.6 ( 0.2 ) [74003J 
2( 1, 1) - 2( 0, 2) 3/2 1 5/2 1 (0,0,0) 62002.9 ( 0.2 ) [74003] 
2( I, 1) - 2( 0, 2) 5/2 1 5/2 1 (O,O,O) 62013.43 ( 0.05) [74003] 
2( 1, 1) - 2( 0, 2) 7/2 1 7/2 I (0,0,0) 62014.3 ( 0.2 ) [74003J 
2( 1, 1) - 2( 0, 2) 112 1 3/2 1 (0,0,0) 62033.2 ( 0.2 ) [74003] 
2( 1, 1) - 2( 0, 2) 3/2 1 3/2 I (0,0,0) 62036.6 ( 0.2 ) [74003] 

J., Phy •• (hem. lef. Data, Vol. 7, No.4, 1978 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1565 

TABLE 33.2. The microwave spectrum of NF2-Colltinued 

Isotopic species N(K~ K'.J - N'(K~,K"tJ F E I F' E (VI'V2,V3) frequency (Unc.) Reference 

(MHz) (MHz) 

1"N 19F
2 2( I, 1) - 2( 0, 2) 5/2 1 3/2 1 (0,0,0) 62047.15 ( 0.05) [74003] 

2( 1, 1) - 2( 0, 2) 5/2 2 5/2 1 (0,0,0) 62049.60 ( 0.05) [74003J 
2( 1, 1) - 2( 0, 2) 7/2 1 5/2 1 (0,0,0) 62052.89 ( 0.05) [74003] 
2( 1, 1) - 2( 0, 2) 1/2 1 112 1 (0,0,0) 62055.7 ( 0.2 ) [74003] 
2( I, 1) - 2( 0, 2) 3/2 1 1/2 1 (0,0,0) 62058.95 

I 
( 0.05) [74003] 

2( I, 1) - 2( 0, 2) 3/2 3 lI2 3 (0,0,0) 62127.0 ( 0.2 ) [74OO3J 
2( I, 1) - 2( 0,2) 112 2 3/2 5 (0,0,0) 62165.5 ( 0.2 ) [74003] 

lOt 3, 7) - Il( 2,10) 25/2 1 27/2 1 (0,0,0) 62182.0 ( 0.2 ) [74003] 
lOt 3, 7) - II( 2,10) 2312 2 25/2 2 (O,O,O) 62188.2 ( 0.2 ) [74003J 
lOt 3, 7) - II( 2,10) 2112 3 23/2 3 (0,0,0) 62194.2 ( 0.2 ) [74003] 
lOt 3, 7) - Il( 2,10) 23/2 1 25/2 1 (0,0,0) 62214.4 ( 0.2 ) [74003] 
lOt 3, 7) - Il( 2,10) 2112 2 23/2 2 (0,0,0) 62219.1 ( 0.2 ) [74003J 

2( 1, 1) - 2( 0, 2) 5/2 4 3/2 5 (0,0,0) 62223.2 ( 0.2 ) [74003] 
lOt 3, 7) - Il( 2,10) 19/2 2 2112 2 (0,0,0) 62229.7 ( 0.2 ) [74003J 
15( 4,ll) - 16( 3,14) 27/2 1 29/2 1 (0,0,0) 62230.5 ( 0.2 ) [74003J 
I5( 4,11) - I6( 3,14) 29/2 2 3U2 2 (0,0,0) 62232.0 ( 0.2 ) 174003J 
15( 4,11) - 16( 3,14) 31/2 2 33/2 2 (0,0,0) 62234.0 ( 0.2 ) [74003] 
2( 1, l) - 2( 0, 2) 3/2 3 3/2 4 (0,0,0) 62268.76 ( 0.05) [74003J 
2( 1, 1) - 2( 0, 2) 3/2 3 5/2 5 (0,0,0) 62287.7 ( 0.2 ) [74003] 
2( I, 1) - 2( 0, 2) 112 3 3/2 4 (0,0,0) 62303.4 ( 0.2 ) (74003) 
2( 1, 1) - 2( 0, 2) 3/2 4 3/2 4 (0,0,0) 62311.48 ( 0.05) [74003] 
2( I, 1) - 2( 0, 2) 3/2 4 5/2 5 (0,0,0) 62330.5 ( 0.2 ) [74003] 
2( I, 1) - 2( 0, 2) 3/2 5 1/2 2 (0,0,0) 62331.5 ( 0.2 ) [74003J 
2( I, 1) - 2( 0, 2) 5/2 4 5/2 5 (0,0,0) 62341.82 ( 0.05) [74003J 

2( I, 1) - 2( 0, 2) 512 5 3/2 4 (0,0,0) 62363.90 ( 0.05) [74003] 

2( 1, 1) - 2( 0, 2) 7/2 3 5/2 5 (0,0,0) 62394.2 ( 0.2 ) [74003J 

2( I, 1) - 2( 0, 2) 7/2 3 9/2 1 (0,0,0) 62437.2 ( 0.2 ) (74003) 

2( I, 1) - 2( 0, 2) 5/2 5 7/2 3 (0,0,0) 62459.3 ( 0.2 ) [74003) 

2( I, 1) - 2( 0, 2) 3/2 4 3/2 3 (0,0,0) 62468.32 ( 0.05) [74003] 

2( I, 1) - 2( 0, 2) 3/2 4 5/2 3 (0,0,0) 62480.53 ( 0.05) [74003] 

2( 1, 1) - 2( 0, 2) 5/2 4 7/2 2 (0,0,0) 62482.4 ( 0.2 ) [74003] 

2( I, 1) - 2( 0, 2) 5/2 4 5/2 3 (0,0,0) 62492.02 ( 0.O5) [74003] 

2( I, 1) - 2( 0, 2) 3/2 5 3/2 3 (0,0,0) 62509.59 ( 0.05) [74003J 

2( I, 1) - 2( 0, 2) 5/2 5 5/2 3 (0,0,0) 62532.95 ( 0.05) [74003] 

2( I, 1) - 2( 0, 2) 7/2 3 7/2 2 (0,0,0) 62534.71 ( 0.05) [74003] 

1O( 3, 7) - 1I( 2,10) 15/2 1 1712 1 (0,0,0) 62664.058 ( 0.05) [74003] 

10( 3, 7) - Il( 2,10) 17/2 3 19/2 3 (0,0,0) 62671.52 ( 0.05) [74003J 

lOt 3, 7) - Il( 2,10) 19/2 5 2112 5 (0,0,0) 62680.03 ( 0.05) [74003J 

2( 1, 1) - 2( 0, 2) 5/2 5 5/2 2 (0,0,0) 62681.28 ( 0.05) [74003) 

lOt 3, 7) - H( 2,10) 17/2 2 19/2 2 (0,0,0) 62699.65 ( 0.05) [74003J 

2( 1, 1) - 2( 0, 2) 712 3 712 1 (0,0,0) 62705.29 ( 0.05) [74003] 

lOt 3, 7) - III 2,10) 19/2 4 2112 4 (0,0,0) 62706.47 ( 0.05) [74003J 

lOt 3, 7) - Il( 2,10) 21/2 5 23/2 5 (0,0,0) 62714.79 ( 0.05) [74003J 

lOt 3, 7) - Il( 2,10) 19/2 3 2112 3 (0,0,0) 62737.32 ( 0.05) [74003J 

10( 3, 7) - Il( 2,10) 2112 4 23/2 4 (0,0,0) 62743.73 ( 0.05) (74003) 

lO( 3, 7) - H( 2,10) 23/2 3 25/2 3 (0,0,0) 62751.4 ( 0.2 ) [74003J 

20( 5,15) - 21( 4,18) 45/2 1 47/2 1 (0,0,0) 64633.10 ( 0.05) [74003] 

20( 5,15) - 21( 4,18) 43/2 1 45/2 1 (0,0,0) 64634.2 ( 0.2 ) [7400.3] 

20( 5,15) - 2l( 4,18) 4112 1 4.1/2 I (0,0,0) 64634.38 ( 0.005) [74003J 

3( I, 2) - 3( 0, 3) 9/2 J 9/2 J (0,0,0) 64695.19 ( 0.05) [74003] 

3( I, 2) - 3( 0, 3) 7/2 1 712 1 (0,0,0) 64714.84 ( 0.05) [74003] 

3( I, 2) - 3( 0, 3) 5/2 1 5/2 1 (0,0,0) 64729.65 ( 0.05) [74003] 

20( 5,15) - 21( 4,18) 43/2 3 45/2 3 (0,0,0) 65002.02 ( 0.05) [74003] 

3( I, 2) - 3( 0, 3) 3/2 1 3/2 1 (0,0,0) 65033.38 ( 0.05) [74003J 

3( 1, 2) - 3( 0, 3) 5/2 2 OS/2 2 (0,0,0) 65058.46 ( 0.05) [7400.3J 

3( 1, 2) - 3( 0, 3) 7/2 2 7/2 2 (0,0,0) 65094.62 ( 0.005) [74003J 
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Table 34. Rotational and centrifugal distortion constants for 19 F2 160 . a 

Watson's Determinable Present Analysis b Derived Parameters 

Parameters (MHz) (assuming planarity conditions) 

A" 58 782.6832 (1 51) A' 58 782.655(15) 

B" 10 896.3521(30) B' 10 896.418(3) 

C" 9 167.37374(255) C' 9 167.422(3) 

T1 0.174809(1681) T' bbcc -0.05568(9) 

T2 -0.0117994(2618) T' 0.1329(5) ccaa 
c 2.590(5) T' 0.0976(12) T3 aabb 

Taaaa -6.651478(1426) Taabb(l) 0.4165(7) 

Tbbbb -0.09278132(10292) Taabb (2) 0.4044(6) 

, -0.0367054(701) Taabb (3) 0.4044(6) cccc 

H
J (0.59l37±0.22)xl0 - 7 

Tabab(l) -0.15895(27) 

HJK (0.4706±0.38)XlO- 6 
Tabab (2) -0.14845(41) 

H
KJ -0.22290(836)XIO- 4 Tabab (3) -0.14683(44) 

HK 0.17668(978)XlO- 3 !n -O.355(1l)XlO- 3 

h d 
J 0.2282(461)XlO- 7 

hJK 0.1664(665)XIO- 5 

hK (0.565±17.2)X]0-6 

Std. dev. 0.066 

No. lines fit 108 

a 
Reanalysis was carried out with new unpublished millimeter measurements by 

F.J. Lovas and R.D. Suenram. The analysis is discussed in Appendix 2 and the 

new measurements are listed in Table A.2.l. 

b The uncertainties quoted are one standard deviation as estimated by the least-

squares fit. The number of significant figures quoted are necessary to 

reproduce the calculated transition frequencies within their standard deviation. 

c 
Strictly speaking, T3 is not a determinable parameter, but is calculated from 

T1 , T2 , 'aaaa and Tbbbb using the planarity conditions. 

d 
Watson uses 2hJ for this parameter. 
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Table 34.1. 'Rotational constants for the excited 

vibrational states of FZO [66019]. 

Vib. State A (MHz) B (MHz) C (MHz) vI Vz v3 

0 0 59 Z13.58(100) 10 824.35(50) 9 128.09(50) 

1 0 Oa 58 744.08(100) 10 830.66(50) 9 160.23(50) 

0 59 481.65(100) 10 854.07(50) 9 114.13(50) 

0 0 59 711.17 (l00) 10 818.01(50) 9 092.99(50) 

0 0 58 197.62(100) 10 826.87(50) 

I 
9 052.16(50) 

a Corrected for the effect of v l -2u 2 Fermi resonance. 

Table 34.2. Zeeman constants, spin-rotation constants 

and electric dipole moment of FZO. 

Parameter 

Zeeman constants: 

gaa ().IN) 

gbb (llN) 

gcc (IlN) 

a 
2X aa - Xbb- Xcc 

a 
2Xbb-Xaa-Xcc 

Spin-rotation 

Maa (kHz) 

Mbb (kH z) 

M (kHz) cc 

constants: 

Electric dipole moment 

JJ b CD) 

Value Reference 

-0.213(5) [69027] 

-0.058(2) [69027] 

-0.068(2) [69027] 

-8.8(l4} [69027] 

-4.4(7) [69027] 

-42(1) [65011J 

-22(1) [65011 ] 

-49(1) [65011 ] 

0.297(5) [61008] 

1567 
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TABLE 34.3. The microwave spectrum of F20 

Isotopic species f(K~,K'.J - J"(K~,K"J F F, F" F'( (v"v2,v:J Frequency (Unc.) Reference 
(MHz) (MHz) 

19
F2

160 5( 2, 4) - 6( I, 5) (0,0,0) 8299.5] ( 0.10) [63007J 

12( 2,10) - 13( 1,13) (0,0,0) 8610.91 ( 0.10) (63007) 

34( 8,27) - 35( 7,28) (0,0,0) 8769.86 ( 0.10) [63007J 

31( 6,25) - 30( 7,24) (0,0,0) 8779.55 ( 0.10) [63007] 

20( 5,15) - 21( 4,18) (0,0,0) 8782.91 ( 0.10) [63007) 

34( 8,26) - 35( 7,29) (0,0,0) 9533.43 ( 0.10) [63007] 

9( 2, 7} - lO( 1,10) 10 11 (0,0,0) 10057.571 ( 0.01) [650ll) 

9( 2, 7) - lOt l,lO) 9 10 (0,0,0) 10057.730 ( 0.01) {650111 

9( 2, 7) - 10( 1,10) 8 9 (0,0,0) 10057.877 ( 0.01) [65011] 

22( 4,19) - 21( 5,16) (0,0,0) 11778.86 ( 0.10) [630071 

3( 0, 3) - 2( 1, 2) (0,2,0) 12340.23 ( 0.10) [66019] 

36( 7,30) - 35( 8,27) (0,0,0) 12387.79 ( 0.10) [63007] 

9( 2, 7) - 1O( 1,10) (0,0,1) 12679.59 ( 0.l0) [66019) 

14( 2,13) - 13( 3,10) 13 12 (0,0,0) 12782.514 ( 0.01) [65011] 

14( 2,13) - 13( 3,10) 14 13 (0,0,0) 12782.600 ( 0.01) [65011J 

14( 2,]3) - 13( 3,10) 15 14 (0,0,0) 12782.690 ( 0.01) [65011] 

3( 0, 3) - 2( 1, 2) (0,1,0) 12787.24 ( 0.10) [66019J 

3( 0, 3) - 2( 1, 2) (1,0,0) 12944.84 ( 0.10) [66019] 

7( 1, 6) - 6( 2, 6) (0,2,0) 13230.72 ( 0.10) [66019] 

36( 7,29) - 35( 8,28) (0,0,0) 13500.68 ( 0.10) [63007) 

9( 2, 7) - lOt 1,10) (0,1,0) 13514.77 ( 0.10) [66019J 

13( 2,11) - 14( 1,14) 14 15 (0,0,0) 13575.01 ( 0.01) (63008) 

]3( 2,11) - ]4( 1,14) 13 14 (0,0,0) 13575.28 ( 0.01) [63008] 
13( 2,11) - 14( 1,14) 12 13 (0,0,0) 13575.51 ( 0.01) [63008] 
3( 0, 3) - 2( 1, 2) (0,0,1) 13796.2 ( 0.50) [66019] 

29( 7,23) - 30( 6,24) (0,0,0) 13797.53 ( 0.10) [63007] 
3( 0, 3) - 2( 1, 2) . (0,0,0) 13804.03 ( 0.10) [63007J 

12( 2,10) - 13( 1,13) (0,0,1) 13967.86 ( 0.10) [66019J 
7( 1, 6) - 6( 2, 5) (0,1,0) 14600.04 ( 0.10) [660191 
7( I, 6) - 6( 2, 5) (1,0,0) 14714.27 ( 0.10) [66019J 

25( 3,22) - 26( 2,25) 26 27 (0,0,0) 14720.26 ( 0.01) [63008] 
25( 3,22) - 26( 2,25) 25 26 (0,0,0) 14720.63 ( 0.01) [63008] 
25( 3,22) - 26( 2,25) 24 25 (0,0,0) 14720.93 ( 0.01) [63008] 
29( 7,22) - 30( 6,25) (0,0,0) 15480.54 ( 0.10) [63007] 
Il( 3, 8) - 12( 2,11) 12 13 (0,0,0) 15624.761 ( 0.01) [65011J 
H( 3, 8) - 12( 2,11) 11 12 (0,0,0) 1.5624.830 ( 0.01) [65011] 
Il( 3, 8) - 12( 2,11) 10 11 (0,0,0) 15624.896 ( 0.01) [65011J 
8( 2, 6) - 9( I, 9) (0,0,0) 15771.44 ( 0.10) [61008] 
8( 2, 6) - 9( 1, 9) (l,0,0) 17022.18 ( 0.10) [66019] 

24( 2,23) - 23( 3,20) 23 22 (0,0,0) 17257.70 ( 0.01) [63008] 
24( 2,23) - 23( 3,20) 24 23 (0,0,0) 17257.96 ( 0.01) [63008] 
24( 2,23) - 23( 3,20) 25 24 (0,0,0) 17258.26 ( 0.01) [63008] 

7( 1, 6) - 6( 2, 5) (0,0,0) 17354.71 ( 0.10) [63007] 
8( 2, 6) - 9( 1, 9) (0,0,1) 17661.49 ( 0.10) [66019J 

18( 3,16) - 17( 4,13) (0,0,0) 18095.67 ( 0.10) [63007] 
7( 1, 6) - 6( 2, 5) (0,0,1) 18108.02 ( 0.10) [66019] 

24( 6,19) - 25( 5,20) (0,0,0) 18474.80 ( 0.10) (63007) 
1I( 3, 8) - 12( 2,11) (l,O,O) 18798.62 ( 0.10) [66019] 
15( 4,11) - 16( 3,14) (0,0,0) 19009.18 ( 0.10) [63007] 
8( 2, 6) - 9( 1, 9) (0,1,0) 19085.94 ( 0.10) [66019] 
8( 2, 6) - 9( 1, 9) (0,2,0) 19774.59 ( 0.10) [66019) 

Il( 3, 8) - 12( 2,11) (0,1,0) 20450.52 ( 0.10) [66019J 
12( 2,10) - I1( 3, 9) (0,1,0) 20653.94 ( 0.10) [66019] 
27( 5,23) - 26( 6,20) (0,0,0) 20910.24 ( 0.10) [63007] 
14( 2,12) - 15( 1,15) (0,0,0) 21224.06 ( 0.10) [63007] 
24( 6,18) - 25( 5,2]) (0,0,0) 22039.31 ( 0.10) [63007] 
19( 5,15) - 20( 4,16) (0,0,0) 22378.53 ( 0.10) [63007] 

7( 2, 5) - 8( I, 8) (0,0,0) 23842.38 ( 0.10) [61008] 
1.5( 2,14) - 14( 3,11) (0,0,0) 24533.39 ( 0.10) [63007] 

7( 2, 5) - 8( 1, 8) (0,0,1) 25096.68 ( 0.10) [66019] 
14( 4,11) - 15( 3,12) (0,0,0) 25155.14 ( 0.10) [63007] 

7( 2, 5) - 8( 1, 8) (1,0,0) 25309.92 ( 0.10) [66019] 
12( 2,10) - Il( 3, 9) (0,0,0) 25527.21 ( 0.10) [63OO7J 
3!l( 9,30) - 39( 8,31) (0,0,0) 25569.29 ( 0.10) [63007] 
38( 9,29) - 39( 8,32) (0,0,0) 25796.85 ( 0.10) [63007] 
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TABLE 34.3. The microwave spectrum of F20-Continued 

Isotopic species f(K~,K'J - r W,K"J F 1'; F" 17 (VI'V2,V3) Frequency (Une.) Reference 

(MHz) (MHz) 

19
F2

160 9( 3, 7) - lOr 2, 8) (0,0,1) 25998.68 ( 0.10) [66019) 
17( 3,14) - 16( 4,13) (0,0,0) 26192.22 ( 0.10) [63007] 
22( 4,18) - 2l( 5,17) (0,0,0) 26359.08 ( 0.10) [63007] 

7( 2, 5) - 8( 1, 8) (0,1,0) 27020.76 ( 0.10) [66019] 
12( 2,10) - Il( 3, 9) (0,0,1) 27242.74 ( 0.10) [66019] 

9( 3, 7) - lOr 2, 8) (0,0,0) 27495.80 ( 0.10) [63007] 
7( 2, 5) - 8( 1, 8) (0,2,0) 27806.62 ( 0.10) [66019J 

32( 6,27) - 311 7,24) (0,0,0) 28231.06 ( 0.10) [63007] 
27( 5,22) - 26( 6,21) (0,0,0) 28286.80 ( 0.10) [63007] 
23( 2,22) - 22( 3,19) (0,0,0) 29365.40 ( 0.10) [63007] 
19( 5,14) - 20( 4,17) (0,0,0) 29533.85 ( 0.10) [63007] 
33( 8,26) - 34( 7,27) (0,0,0) 30808.75 ( 0.10) [63007] 
33( 8,25) - 34( 7,28) (0,0,0) 31325.95 ( 0.10) [63007] 
15( 2,13) - 16( 1,16) (0,0,0) 31461.07 ( 0.10) [63007] 
32( 6,26) - 31( 7,25) (0,0,0) 31744.90 ( 0.10) [63007J 
lOt 3, 7) - H( 2,10) (0,0,0) 31774.50 ( 0.10) [63007J 
10{ 3, 7) - Il{ 2,10) (0,0,1) 31931.17 ( 0.10) [66019] 
23( 4,20) - 22( 5,17) (0,0,0) 32050.75 ( 0.10) [63007] 

9( 3, 7) - lOt 3, 8) (0,1,0) 32198.60 ( 0.10) [66019] 
4( 2, 3) - 5( 1, 4) (0,0,1) 32374.98 ( 0.10) [66019] 
4( 2, 3) - 5( 1, 4) (0,0,0) 33251.89 ( 0.05) [69027J 
6( 2, 4) - 7( 1, 7) (0,0,0) 34044.45 ( 0.10) [63007J 

16( 2,15) - 15( 3,12) (0,0,0) 34291.10 ( 0.10) [63007] 
4( 0, 4) - 3( 1, 3) (0,2,0) 34416.68 ( 0.10) [66019] 

37( 7,31) - 36( 8,28) (0,0,0) 34434.95 ( 0.10) [63007J 
6( 2, 4) - 7( I, 7) (0,0,1) 34753.12 ( 0.10) [66019] 
4( 0, 4) - 3( 1, 3) (0,1,0) 34933.82 ( 0.10) [66019] 
4( 0, 4) - 3( 1, 3) (1,0,0) 35029.15 ( 0.10) [66019] 

19( 3,17) - 18( 4,14) (0,0,0) 35455.35 ( 0.10) [63007] 
4( 2, 3) - 5( 1, 4) (1,0,0) 35500.21 ( 0.10) [66019J 
6{ 2, 4) - 7( 1, 8) (1,0,0) 35660.54 ( 0.10) [66019) 
4( 0, 4) - 3( 1, 3) (0,0,1) 35876.98 ( 0.10) [66019J 
4( 2, 3) - 5( 1, 4) (0,1,0) 35887.83 ( 0.10) [66019] 
4( 0, 4) - 3( 1, 3) (0,0,0) 36028.82 ( 0.05) [69027] 

37( 7,30) - 36( 8,29) (0,0,0) 36036.82 ( 0.10) [63007] 
28( 7,22) - 29( 6,23) (0,0,0) 36045.54 ( 0.10) [63007] 
lOt 3, 7) - Il( 2,10) (0,1,0) 36520.35 ( 0.10) [66019] 
4( 2, 3) - 5( 1, 4) (0,2,0) 37053.30 ( 0.10) [66019] 
6( 2, 4) - 7( ], 7) (0,1,0) 37091.44 ( 0.10) [66019) 

28( 7,21) - 29( 6,24) (0,0,0) 37184.65 ( 0.10) [63007J 
14( 4,10) - 15( 3,13) (0,0,0) 38408.88 ( 0.10) [63007J 
23( 6,18) - 24( 5,19) (0,0,0) 41064.05 ( 0.04) [72031] 
34( 3,32) - 33( 4,29) 33 32 (0,0,0) 41297.60 ( 0.10) [72031] 
34( 3,32) - 33( 4,29) 34 33 (0,0,0) 41298.01 ( 0.10) [720311 
34( 3,32) - 33( 4,29) 35 34 (0,0,0) 41298.33 ( 0.10) [72031] 
21( 2,20) - 20( 3,17) (0,0,0) 45089.32 ( 0.20) [63007J 
18( 2,17) - 17( 3,14) (0,0,0) 46795.92 ( 0.20) [63007] 

9( 3, 6) - lOt 2, 9) (0,0,0) 48919.17 ( 0.10) [63007J 
13( 4,10) - 14( 3,11) (0,0,0) 49186.21 ( 0.10) [63007] 

I( 1, 0) - l( 0, 1) (0,0,0) 49613.55 ( 0.10) [61008J 
33( 6,28) .:. 32( 7,25) (0,0,0) 50198.50 ( 0.10) [63007] 
18( 5,13) - 19( 4,16) (0,0,0) 50393.23 ( 0.10) [63007J 
2( 1, 1) - 2( 0, 2) (0,0,0) 51388.95 ( 0.10) [61008] 

20( 3,18) - 19( 4,15) (0,0,0) 51747.90 ( 0.10) [63007] 

24( 4,21) - 23( 5,18) (0,0,0) 51911.88 ( 0.10) [63007] 

23( 4,19) - 22( 5,18) (0,0,0) 52223.40 ( 0.10) [63007J 
8( 3, 6) - 9( 2, 7) (0,0,0) 52302.40 ( 0.10) [61008J 

32( 8,25) - 33( 7,26) (0,0,0) 52643.25 ( 0.10) [63007] 
28( 5,23) - 27( 6,22) (0,0,0) 52676.00 ( 0.10) [63007] 

32( 8,24) - 33( 7,27) (0,0,0) 52988.75 ( 0.10) [63007J 
13( 2,11) - 12( 3,10) (0,0,0) 53708.85 ( 0.10) [63007] 
18( 3,15) - 17( 4,14) (0,0,0) 53739.10 ( 0.10) [63007J 
3( 1, 2) - 3( 0, 3) (0,0,0) 54137.05 ( 0.10) [61008] 

33( 6,27) - 32( 7,26) (0,0,0) 55170.63 ( 0.10) [63007] 
38( 7,32) - 37( 8,29) (0,0,0) 56600.15 ( 0.10) [63007J 
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TABLE 34.3. The microwave spectrum of F20-Continued 

Isotopic species J'(K~,K'J - J"(K~,K".J F r.. ! F' }W 
I (v"v"v3) Frequency 

(MHz) 

"'F,'60 3( 2, 2) - 4{ 1, 3) (0,0,0) 57457.10 
4{ I, 3) - 4{ 0, 4) (0,0,0) 57958.30 

27( 7,21) - 28( 6,22) 

I 

(0,0,0) 58013.45 
13( 4, 9) - 14{ 3,12) (0,0,0) 58183.80 
5( 0, 5) - 4{ I, 4) (0,0,0) 58725.50 

27( 7,20) - 28( 6,23) (0,0,0) 58772.25 
3S( 7,31) - 37( 8,30) (0,0,0) 58879.50 
17( 2,15) - IS( 1,18) (0,0,0) 59137.55 

4{ 2, 2) - 5( 1, 5) (0,0,0) 59846.20 

Table 35. 32 19 ] Rotational and centrifugal distortion constants for S FZ [73035 . 

Watson's Determinable 
Parameters 

A" 

B" 

C" 

'2 
b 

'3 

'aaaa 

Tbbbb 

'cccc 

rms. dev. 

No. lines fit 

Value a (MHz) 

26 930.5017(45) 

9 212.04734(229) 

6 845.87452(120) 

0.128603(615) 

0.0080540 (1504) 

0,3720(17) 

-1.221848(481) 

-0.0823413(730) 

-0.015201(78) 

(0.36044±0.14)XIO- 6 

(0.6525±1.4)xlO- 6 

(0.1908±O.25)XIO- S 

(0.15453±0.017)XlO- 4 

-(0.3162±0.2l)xlO- 7 

(O.53051±O.18)xlO- 5 

-(0.8503±0.74)xlO- 5 

0.078 

75 

Derived Parameters 
(assuming planarity conditions) 

A' 

B' 

C' 

, ' bbcc 
T' ccaa 
T' 

aabb 

'aabb(l) 

T aabb (2) 

Taabb (3) 

T abab (1) 

T abab (2) 

T abab (3) 

(Vne.) Reference 
(MHz) 

( 0.10) [61008J 
( 0.10) [63007] 
( 0.10) [63007] 
( 0.10) [630071 
( 0.10) [610081 
( 0.10) [63007J 
( 0.10) (63007) 
( 0.10) [63007] 
( 0.10) [61008] 

Value (MHz) 

26 930.486(4) 

9 212.068(2) 

6 845.934 (1) 

-0.03146(8) 

0.04133(47) 

0.11874(49) 

0.2179(8) 

0.2117(10) 

-0.0495(6) 

-0.0445(10) 

-0.0433(14) 

-O.42(l4)XIO- 3 

a The uncertainties quoted are one standard deviation as estimated by the least squares fit. 

b 

The number of significant figures quoted are necessary to reproduce the calculated transition 

frequencies within their standard deviations. 

Strictly speaking '3. is not a determinable parameter, but is calculated from 'I' T2 , 'aaaa and 

Tbbbb using the planarity conditions. 

c Watson uses 2hJ for this parameter . 
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Table 35.1. Rotational constants and electric dipole moment for SF Z' 

3Z
S

19
F 2 I . 2 

Parameter (0,0,0) a ii,D,o)D (0,1,0) b (0,0,1) b (0,0,0) c 

A (,1Hz) 26 967.13(25) 27 264.59(43) 26 780.09(43) 26 071.56(61) 

B (,1Hz) 9 167.06(6) 9 188.94(13) 9 157.35(8) 9 211.42(5.») 

C (,111 z) 6 830.64(6) 6 819.06 ( 11) 6 801.95(8) 6 789.00(49) 

laaaa -1.68(17) -0.945(68) -1.26(27) 

"bbbb -0.08S0
d -0.064(7) -O.OSSOd 

'aabb 0.20SS d 0.229(31) 0.20SS
d 

'abab - 0.04 - 0 062(16) -0.0498
d 

" (D) 1.05 c 
b 

See Table 35 for the ground state values. 

b Reference [74010J. 

c Reference [69028J. 

d Fixed at the value determined for the grollnd state. 

TABLE 35.2. The microwave spectrum of SF2 

Isotopic species f(K:,K'o) - J"(K~,K"J (v"V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

325 '91"2 16( 6,11) - 15( 7, 8) (0,0,0) 20591.22 ( 0.15) [73035J 

16( 6,10) - 15( 7, 9) (0,0,0) 21258.97 ( 0.15) [73035J 
24{12,13) - 25(11,14) (0,0,0) 21522.68 ( 0.15) [73035J 

24{12,12) - 25(11,15) (0,0,0) 21522.98 ( 0.15) [73035) 

8( 2, 7) - 7( 3, 4) (0,0,0) 22211.41 ( 0.05) [73035] 

8( 5, 3) - 9( 4, 6) (0,0,0) 22273.96 ( 0.10) [73035J 

2( 1, 1) - 2( 0, 2) (0,0,1) 22553.2 ( 0.50) [7401OJ 

2( l, l) - 2( 0, 2) (0,0,0) 22672.14 ( 0.04) [73035J 

2( I, 1) - 2( 0, 2) (l,O,O) 22688.5 ( 0.50) [74010] 

2( 1, 1) - 2( 0, 2) (0,1,0) 23033.0 ( 0.50) [74010J 

33(16,17) - 34{ 15,20) (0,0,0) 23068.04 ( 0.10) [73035J 

23( 9,15) - 22(10,12) (0,0,0) 23289.53 ( 0.10) [73035] 

23( 9,14) - 22(10,13) (0,0,0) 23316.19 ( 0.10) [730351 

39(16,23) - 38(17,22) (0,0,0) 23993.48 ( 0.15) [73035] 

9( 3, 6) - 8( 4, 5) (0,0,0) 24228.48 ( 0.10) [73035J 

17( 9, 9) - 18( 8,10) (0,0,0) 24336.89 ( 0.15) [73035J 

17( 9, 8) - IS( 8,1l) (0,0,0) 24345.49 ( 0.15) [730351 

14{ 5,10) - 13( 6, 7) (0,0,0) 25190.53 ( 0.15) [73035] 

13( 2,12) - 12( 3, 9) (0,0,0) 25287.22 ( 0.50) [73035] 

30(12,19) - 29(13,16) (0,0,0) 25939.68 ( 0.15) [73035] 

30(12,18) - 29(13,17) (0,0,0) 25940.55 ( 0.15) [73035J 

35(17,18) - 36(16,21) (0,0,0) 27633.05 ( 0.15) [73035] 

37(15,22) - 36(16,21) (0,0,0) 28784.50 ( 0.15) [73035J 

19(10,10) - 20( 9,11) (0,0,0) 29183.02 ( 0.16) [73035] 

19(10, 9) - 20( 9,12) (0,0,0) 29185.13 ( 0.16) [73035] 

9( 2, 8) - 8( 3, 5) (0,0,0) 30324.25 ( 0.20) [73035] 

3( 3, 0) - 4{ 2, 3) (0,0,0) 30574.90 ( 0.10) [73035] 

28(11,18) - 27(12,15) (0,0,0) 30934.31 ( 0.15) [73035J 

28(ll,17) - 27(12,16) (0,0,0) 30937.96 ( 0.15) [73035] 

3( 0, 3) - 2( I, 2) (0,1,0) 31236.6 ( 0.50) [74010J 

3( 0, 3) - 2( I, 2) (0,0,0) 31725.57 ( 0.10) 173035J 
12( 7, 6) - 13( 6, 7) (0,0,0) 31774.72 ( 0.15) [73035J 

12( 7, 5) - 13( 6, 8) (0,0,0) 31830.16 ( 0.15) (73035J 

37(18,19) - 38(17,22) (0,0,0) 32131.31 ( 0.15) [73035] 

4( I, 3) - 4( 0, 4) (0,1,0) 33646.5 ( 0.50) [74010] 

I( I, 0) - O( 0, 0) (l,O,O) 33797.5 ( 0.50) [74010] 
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TABLE 35.2. The microwave spectrum of SF2-Continued 
--

Isotopic species f{K~,K'J - rrK~,K"+J (v"v2,v,) Frequency (Une.) Reference 

(MHz) (MHz) 

32S'9F2 l( 1, 0) - O( 0, 0) (0,1,0) 34086.2 ( 0.50) [74010] 
5( I, 4) - 4{ 2, 3) (0,1,0) 38487.0 ( 0.50) [74010] 

Il( 3, 9) - 10( 4, 6) (0,1,0) 39340.1 ( 0.50) 174010J 
13( 4,10) - 12( 5, 7) (0,1,0) 41105.3 ( 0.50) [74010] 
5( 1, 4) - 5( 0, 5) (0,0,1) 41845.7 ( 0.50) [74010] 
5( I, 4) - 5( 0, 5) (0,1,0) 42372.7 ( 0.50) (74010) 

27( 5,22) - 28( 4,25) (0,0,0) 42519.45 ( 0.10) [73035] 
7( 5, 3) - 8( 4, 4) (0,1,0) 42546.9 ( 0.50) [74010] 

10( 3, 7) - 9( 4, 6) (0,1,0) 43339.0 (0.50) [7401OJ 
30( 5,26) - 29( 6,23) (0,0,0) 43967.09 ( 0.15) [73035J 
Il( 2, 9) - ]2( 1,12) (0,0,0) 44515.86 ( 0.20) [73035] 
34{17,18) - 35(16,19) (0,0,0) 44673.70 ( 0.20) [73035] 
13( 4,10) - 12( 5, 7) (0,0,0) 44925.53 ( 0.20) [73035J 
22( 8,14) - 2I( 9,13) (0,0,0) 46628.74 ( 0.10) [730351 
lOr 3, 7) - 9{ 4, 6) (0,0,0) 46681.81 ( 0.15) [73035] 
5( 2, 3) - 5( 1, 4) (0,0,1) 46920.5 ( 0.50) [7401OJ 

lSI 5,10) - 14{ 6, 9) (O,O,O) 47150.74 ( 0.20) [730351 
5( 2, 3) - 5( 1, 4) (0,0,0) 47175.57 ( 0.01) [69028] 
2{ 1, 2) - 1( 0, 1) (0,0,1) 47]86.0 ( 0.50) [7401OJ 
6( 2, 4) - 6( 1, 5) (0,0,1) 47201.0 ( 0.50) [7401OJ 
5( 2, 3) - 5( 1, 4) (1,0,0) 47377.0 ( 0.50) [74010] 
6( 2, 4) - 6( 1, 5) (0,0,0) 47452.06 ( 0.01) [69028J 
2( 1, 2) - I( 0, 1) (l,0,0) 47458.3 ( 0.50) [74010] 
2( 1, 2) - 1( 0, I) (0,0,0) 47468.04 ( 0.01) [69028] 
6( 2, 4) - 6( 1, 5) (1,0,0) 47562.5 ( 0.50) [740101 
2( I, 2) - l( 0, 1) (0,1,0) 47722.4 ( 0.50) [7401OJ 
5( 2, 3) - 5( 1, 4) (0,1,0) 48112.4 ( 0.50) [74010] 

18( 3,16) - 17( 4,13) (0,0,0) 48293.34 ( 0.20) [73035) 
6( 2, 4) - 6( I, 5) (0,1,0) 48294.6 ( 0.50) [740101 
4{ 2, 2) - 4{ 1, 3) (0,0,0) 48531.28 ( 0.02) [73035] 
4{ 2, 2) - 4{ 1, 3) (1,0,0) 48777.8 ( 0.50) [74010] 
4{ 0, 4) - 3( 1, 3) (0,1,0) 48853.1 ( 0.50) [74010] 

Il( 7, 5) - 12( 6, 6) (0,0,0) 48858.43 ( 0.35) [73035J 
Il( 7, 4) - 12( 6, 7) (0,0,0) 48879.05 ( 0.25) [73035] 

4{ 0, 4) - 3( 1, 3) (0,0,1) 49041.7 ( 0.50) [740 !OJ 
4( 0, 4) - 3( I, 3) (1,0,0) 49042.7 ( 0.50) [74010] 
4{ 0, 4) - 3( 1, 3) (0,0,0) 49356.29 ( 0.01) [69028J 
4{ 2, 2) - 4{ ], 3) (0,1,0) 49535.9 ( 0.50) [74010J 

22( 4,18) - 23( 3,21) (0,0,0) 49768.04 ( 0.15) [73035J 
7( 2, 5) - 7( I, 6) (0,0,0) 49896.43 ( 0.01) 169028J 
4( 4, 1) - 5( 3, 2) (0,0,0) 50607.46 ( 0.35) [73035J 
7( 2, 5) - 7( 1, 6) (0,1,0) 50623.1 ( 0.50) [74010J 
3{ 2, I) - 3( 1, 2) (0,0,0) 50843.68 ( 0.02) [69028] 
4{ 4, 0) - 5( 3, 3) (0,0,0) 50967.20 ( 0.20) [73035J 
3( 2, 1) - 3( 1, 2) (1,0,0) 51096.4 ( 0.50) [7401OJ 

24{ 4,21) - 23( 5,18) (0,0,0) 51429.83 ( 0.15) [73035] 
20( 7,14) - 19( 8,Il) (0,0,0) 5]642.91 ( 0.10) 173035] 
20( 7,13) - I9( 8,12) (0,0,0) 52415.70 ( 0.20) [73035] 

6( 1, 5) - 6( 0, 6) (0,0,0) 53243.12 ( 0.10) [73035J 
2( 2, 0) - 2( 1, 1) (0,0,0) 53372.52 ( 0.03) [69028] 

13( 8, 6) - 14{ 7, 7) (0,0,0) 53736.24 ( 0.20) (73035) 
13( 8, 5) - 14{ 7, 8) (0,0;0) 53741.29 ( 0.20) [73035J 
12( 3,10) - ll( 4, 7) (0,0,0) 53754.47 ( 0.20) [73035J 
43(17,26) - 42(18,25) (0,0,0) 53973.05 ( 0.30) [73035J 

8( 2, 6) - 8( 1, 7) (0,0,0) 54911.76 ( 0.02) [69028J 
6( 5, 2) - 7( 4, 3) (0,0,0) 55779.28 ( 0.10) [73035J 

22(12,11) - 23(11,12) (0,0,0) 55809.15 ( 0.20) [73035J 
6( 5, 1) - 7( 4, 4) (0,0,0) 55882.37 ( 0.10) [73035J 

13( 4, 9) - 12( 5, 8) (0,0,0) 57394.37 ( 0.20) [73035J 
8( 2, 6) - 7( 3, 5) (0,0,0) 58024.02 ( 0.20) [73035] 
2( 2, 1) - 2( 1, 2) (0,0,1) 59931.0 ( 0.50) (74010) 
2( 2, 1) - 2( 1, 2) (1,0,0) 60402.8 ( 0.50) [7401OJ 

14{ 4,11) - 13( 5, 8) (0,0,0) 60520.62 ( 0.20) [73035J 
32(12,21) - 31(13,18) (0,0,0) 61470.80 ( 0.10) [73035] 
32(12,20) - 31(13,19) (0,0,0) 61474.80 ( 0.10) [73035] 
33(17,16) - 34(16,19) (0,0,0) 61638.47 ( 0.10) [73035] 
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TABLE 35.2. The microwave spectrum of SF,-Continued 

Isotopic species f(K'..K'.J - nK~,K".J (v"V2,V3) Frequency (Unc.) 

(MHz) (MHz) 

32S '"F, 9( 2, 7) - 9( 1, 8) (0,0,0) 62764.65 ( 0.10) 
3( 2, 2) - 3( 1, 3) (0,0,0) 63931.79 ( 0.20) 
3( 2, 2) - 3( 1, 3) (I ,0,0) 64037.7 ( 0.50) 

26(14,13) - 27(13,14) (0,0,0) 65075.18 ( 0.10) 
35(18,17) - 36(17,20) (0,0,0) 66033.10 ( 0.20) 

6( 2, 5) - 6( 1, 6) (0,0,0) 82714.08 ( 0.20) 
34S19F, 5( 2, 3) - 5( 1, 4) (0,0,0) 44982.21 ( 0.05) 

6( 2, 4) - 6( 1, 5) (0,0,0) 45658.72 ( 0.05) 
2( 1, 2) - I( 0, 1) (0,0,0) 46438.56 ( 0.05) 

i 7( 2, 5) - 7( 1, 6) (0,0,0) 48659.53 ( 0.05) 

I 

4( 0, 4) - 3( 1, 3) (0,0,0) 49853.29 ( 0.05) 
8( 2,6) - 8( 1, 7) (0,0,0) 54380.70 ( 0.05) 

Table 36. Rotational and centrifugal distortion constants for 28 si 19 FZ [72031J. 

Watson's Determinable 

Parameters 

An 

B" 

C" 

T aaaa 

'bbbb 

'ecce 

Std. dev. 

No. lines fit 

Value a (MHz) 

30 602.2556 (507) 

8 823.4827(146) 

6 830.2589(158) 

O. 234713 (12794 ) 

0.023005(2522) 

0.383(39) 

-1.99213 (655) 

-0.0708473(13806) 

-0.014864(732) 

-O.352510±O.164 x IO- 5 

-0. 598708±O. 268 x lO- 4 

-O.40691±O.162 X IO- 4 

-0. 3145±0. 320 x lO- 4 

-O.14707±O.057 x IO- S 

-O.20654±0.116 x IO- 4 

O.8732±O.392 x lO- 4 

0.151 

73 

Derived Parameters 

(assuming planarity conditions) 

A' 

B' 

C' 

" bbcc 

" ccaa 

'( ~abb 

'aabb(l) 

'aabb (2 ) 

'aabb(3) 

'abab(1) 

Tabab (2) 

'abab(3) 

6:r 

1513 

Reference 

[73035J 
[73035] 
[740101 
[73035J 
[73035] 
[73035] 
[69028] 
[69028] 
[69028] 
[69028] 
[69028] 
[69028] 

Valuea (MHz) 

30 602.241 (51) 

8 823.517(14) 

6 830.356(17) 

-0.0285(10) 

0.0692(31) 

0.1940(94) 

0.2813(47) 

0.2612 (67) 

0.2612(67) 

-0.0436 (36) 

-0.0269(66) 

-0.0234 (75) 

-0 .1l9(37)xIO- 2 

a The uncertainties quoted are one standard deviation as estimated by the least squres fit. The 

number of significant figures quoted are necessary to reproduce the calculated transition 

frequencies within their standard deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is calculated from T1 , '2' Taaaa and 

'bbbb using the planarity conditions. 

c Watson uses 2h
J 

for this parameter. 
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Table 36.1. Rotational constants and electric dipole moment for 5iF

2
. 

Isotopic Vib. State A (~mz) B (MHz) C (MHz) Reference 
Species vI Vz v3 

2B Si 19
FZ 0 0 0 a a a 

1 0 ob 30 651.64(17) 8 768.17(6) 6 797.70(90) [ 73036J 

0 1 0 31 054.31(4) 8 807.71(3) 6 80S.23(1) [66021J 

0 0 1b 30 300.S5(13) 8 809.96(5) 6 806.57(90) [73036] 

29 Si 19
F2 0 0 0 29 994.39(37) 8 823.77 (5) 6 799.63(14) [66021: 

30
Si

19
FZ 0 0 0 29 428.3 8 824.0 6 770.2 [66021] 

Electric dipole moment of 28 siF2 : Ub" 1.230(15) D [65012] 

a See Table 36 for the ground state constants. 

b The intervibration-state transition, vIol, 8
54 

• V3"1, 8
17

, has been measured at 

54351.8(1) ~1Hz [73036J. Due to format difficulties, this is not shown in Table 

36.2. 

Additional reference: [66020J. 

TABLE 36.2. The microwave spectrum of SiF2 

Isotopic species l(K~,K'J - J"(K:,K",J (v"V2,V3) Frequency (Une.) Reference 

(MHz) (MHz) 

28Si19F2 16( 5,12) - 15( 6, 9) (0,0,0) 7712.90 ( 0.20) [66021] 
13( 4, 9) - 12( 5, 8) (0,0,0) 7793.01 ( 0.20) [66021] 
31(12,20) - 32(11,21) (0,0,0) 7953.49 ( 0.20) [66021] 
31(12,19) - 32(11,22) (0,0,0) 7955.29 ( 0.20) [66021] 
6( 3, 3) - 7( 2, 6) (0,0,0) 8015.17 ( 0.20) [66021] 

14{ 6, 9) - 15( 5,10) (0,0,0) 8262.04 ( 0.20) [66021] 
2( 0, 2) - I( 1, 1) (0,1,0) 8856.70 ( 0.20) [66021] 

33(11,23) - 32(12,20) (0,0,0) 9036.07 ( 0.20) [66021] 
33(11,22) - 32(12,21) (0,0,0) 9039.56 ( 0.20) [66021] 
14{ 6, 8) - 15( 5,11) (0,0,0) 9225.15 ( 0.20) [66021] 
2( 0, 2) - I( 1, 1) (0,0,0) 9398.62 ( 0.20) [66021] 

16( 5,11) - 15( 6,10) (0,0,0) 9509.97 ( 0.20) [66021] 
H( 5, 7) - 12( 4, 8) (0,0,0) 10521.31 ( 0.20) [66021] 
28(11,18) - 29(10,19) (0,0,0) 10968.48 ( 0.20) [66021] 
28(11,17) - 29(10,20) (0,0,0) 10973.32 ( 0.20) [66021] 
19( 6,14) - 18( 7,11) (0,0,0) 11118.30 ( 0.20) [66021] 
5( 3, 3) - 6( 2, 4) (0,0,1) 11648.4 ( 0.20) [73036] 

19( 6,13) - 18( 7,12) (0,0,0) 11874.20 ( 0.20) [66021] 
36(12,25) - 35(13,22) (0,0,0) 12019.71 ( 0.20) [66021] 

8( 4, 5) - 9( 3, 6) (0,0,0) 12141.80 ( 0.20) [66021] 
Il( 5, 6) - 12( 4, 9) (0,0,0) 12722.13 ( 0.20) [66021] 
25(10,16) - 26( 9,17) (0,0,0) 13971.60 ( 0.20) [66021] 
25(10,15) - 26( 9,18) (0,0,0) 13984.09 ( 0.20) [66021] 
22( 7,16) - 21( 8,13) (0,0,0) 14258.92 ( 0.20) 166021] 
22( 7,15) - 21( 8,14) (0,0,0) 14565.60 ( 0.20) [66021] 

2( 2, 1) - 3( 1, 2) (0,0,0) 15463.3 ( 0.50) [66021J 
9( 2, 8) - a( 3, 5) (0,0,0) 15748.19 ( 0.20) [66021] 

16( 2,15} - 15( 3,12} (0,0,0) 16325.00 ( 0.20) 166021] 
3( 2, 1) - 4{ 1, 4) (0,0,0) 16646.10 ( 0.20) [66021] 
8( 4,4)- 9( 3, 7) (0,0,0) 16796.65 ( 0.20) [66021] 

22( 9,14) - 23( 8,15) (O,O,C) 16954.90 ( 0.20) [66021] 
22( 9,13) - 23( 8,16) (0,0,0) 16987.43 ( 0.20) [66021] 
25( 8,17) - 24{ 9,16) (0,0,0) 17404.69 ( 0.20) (66021) 

3( 2, I) - 4{ 1. 4) (0,1,0) 18229.44 ( 0.20) [66021J 
36(14,23) - 37(13,24) (0,0,0) 18715.86 ( 0.20) [66021] 
36(14,22) - 37(13,25) (0,0,0) 18715.86 ( 0.20) [66021] 
19( 8.12) - 20( 7,13) (0,0,0) 19903.46 ( 0.20) [66021] 
19( 8,1l) - 20( 7,14) (0,0,0) 19985.78 ( 0.20) [66021] 
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TABLE 36.2. The microwave spectrum of SiF2-Continued 

Isotopic species f(K~,K'~ - rw,K"J (v"v"v3) Frequency (Une.) Reference 
(MHz) (MHz) 

""Si'"F. 14{ 4,1l) - 13( 5, 8) (0,0,0) 20078.86 ( 0.20) [66021] 
28( 9,20) - 27(10,17) (0,0,0) 20259.47 ( 0.20) [66021] 
33(13,20) - 34(12,23) (0,0,0) 21777.53 ( 0.20) [66021] 

5( 3, 2) - 6( 2, 5) (0,0,0) 21780.24 ( 0.20) [66021] 
31(10,22) - 30(11,19) (0,0,0) 23212.86 ( 0.20) [66021] 
31(10,21) - 30(11,20) (0,0,0) 23230.46 ( 0.20) [66021J 

5( 1, 4) - 4{ 2, 3) (1,0,0) 23236.10 ( 0.20) [73036J 
1( I, 0) - 1( 0, 1) (0,0,1) 23416.64 ( 0.20) [73036J 
1( 1, 0) - I( 0, 1) (0,0,0) 23771.54 ( 0.20) [66021J 
I( 1, 0) - I( 0, 1) (1,0,0) 2.3921.30 ( 0.20) [73036] 
5( I, 4) - 4( 2, 3) (0,0,0) 23998.41 ( 0.20) [66021] 
1( 1, 0) - 1( 0, 1) (0,1,0) 24245.59 ( 0.20) [66021] 

Il( 2, 9) - 12( 1,12) (0,0,0) 24664.24 ( 0.20) [66021] 
17( 5,13) - 16( 6,10) (0,0,0) 24720.93 ( 0.20) [66021] 

5( 1, 4) - 4{ 2, 3) . (0,0,1) 24763.48 ( 0.20) [73036] 
30{12,19) - 31(11,20) (0,0,0) 24827.58 ( 0.20) [66021J 
1O( 2, 9) - 9( 3, 6) «),O,O) 24874.15 ( 0.20) [66021] 
2( 1, 1) - 2( 0, 2) (0,0,1) 25480.58 ( 0.20) [73036J 

13( 6, 8) - 14{ 5, 9) (0,0,0) 25550.75 I 0.20) [66021] 
2( I, 1) - 2( 0, 2) (0,0,0) 25895.54 ( 0.20) [66021] 
3( 0, 3) - 2( I, 2) (0,1,0) 25959.07 ( 0.20) [66021J 
3( 0, 3) - 2( 1, 2) (1,0,0) 25989.48 ( 0.20) [73036] 

13( 6, 7) - I4{ 5,10) (0,0,0) 26041.39 ( 0.20) [66021] 
2( 1, 1) - 2( 0, 2) (1,0,0) 26104.46 ( 0.20) [73036] 

34(11,24) - 33(12,21) (0,0,0) 26153.73 ( 0.20) [66021J 
34{1l,23) - 33(12,22) (0,0,0) 26160.67 ( 0.20) [66021J 

2( 0, 2) - 3( 1, 3) (0,0,1) 26263.26 ( 0.20) [73036] 
2( I, 1) - 2( 0, 2) (0,1,0) 26374.28 ( 0.20) [66021J 
3( 0, 3) - 2( 1, 2) (0,0,0) 26525.33 ( 0.20) [66021] 

3( 0, 3) - 2( 1, 2) (0,0,1) 26909.96 ( 0.20) [730361 
14{ 4,]0) - 13( 5, 9) (0,0,0) 27109.43 ( 0.20) [66021] 

27(11,17) - 28(10,18) (0,0,0) 27862.08 ( 0.20) [66021] 
27(11,16) - 28(10,19) (0,0,0) 27864.33 ( 0.20) [66021] 

12( 3,10) - ll( 4, 7) (0,0,0) 27891.98 ( 0.20) [66021] 
17( 5,12) - 16( 6,11) (0,0,0) 27922.68 ( 0.20) [6602]] 

W( 5, 6) - Il( 4, 7) (0,0,0) 28081.64 ( 0.20) [66021] 
8( 2, 6) - 7( 3, 5) (0,0,0) 28141.36 ( 0.20) [66021] 

3( 1, 2) - 3( 0, 3) (0,0,1) 28805.10 ( 0.20) [730361 
37(12,25) - 36(13,24) (O,o,o) 29087.50 ( 0.20) [66021] 

3( 1, 2) - 3( 0, 3) (0,0,0) 29319.55 ( 0.20) [66021] 

8( 2, 6) - 7( 3, 5) (0,0,1) 29458.4 ( 0.20) [73036) 

3( 1, 2) - 3( 0, 3) (1,0,0) 29629.14 ( 0.20) [73036J 
20( 6,14) - 19( 7,13) (0,0,0) 29787.53 ( 0.20) [66021J 

3( 1, 2) - 3( 0, 3) (0,1,0) 29802.20 ( 0.20) 166021J 
4( 3, 2) - 5( 2, 3) (0,0,1) 30239.04 ( 0.20) [73036] 

24{1O,15) - 25( 9,16) (0,0,0) 30876.10 ( 0.20) [66021) 

24(10,14) - 25( 9,17) (0,0,0) 30882.30 ( 0.'20) [66021] 

lI( 2,10) - lOt 3, 7) (0,0,0) 31515.19 ( 0.20) [6602lJ 
23( 7,17) - 22( 8,14) (0,0,0) 31656.39 ( 0.20) [66021J 

4{ 3, 2) - 5( 2, 3) (0,0,0) 31918.22 ( 0.20) [66021J 

23( 7,16) - 22( 8,15) (0,0,0) 32217.43 ( 0.20) [660211 
14( 2,13) - 13( 3,10) (0,0,0) 32582.35 ( 0.20) [66021J 

7( 4, 3) - 8( 3, 6) (0,0,0) 32604.3 ( 0.50) [66021J 

4{ 3, 2) - 5( 2, 3) (1,0,0) 33126.55 ( 0.20) [73036J 
4{ 3, 1) - 5( 2, 4) (0,0,1) 34470.92 ( 0.20) [73036] 

4{ 1, 3) - 4{ 0, 4) (l,O,O) 34763.85 ( 0.20) [73036J 

4{ 1, 3) - 4{ 0, 4) (0,1,0) 34784.40 ( 0.20) [66021] 

12( 2,1l) - Il( 3, 8) (0,0,0) 35215.04 ( 0.20) [66021) 

13( 2,12) - 12( 3, 9) (0,0,0) 35628.88 ( 0.20) [66021J 

I( 1, 1) - O( 0, 0) (0,0,1) 37174.45 ( 0.20) [73036] 

I( 1, 1) - O( 0, 0) (1,0,0) 37371.70 ( 0.20) [73036J 

l( 1, 1) - O( 0, 0) (0,0,0) 37432.24 ( 0.20) [6602IJ 

4{ 3, 1) - 5( 2, 4) (1,0,0) 37750.95 ( 0.20) [73036] 

1( 1, 1) - O( 0, 0) (0,1,0) 37862.21 ( 0.20) [66021J 

5( I, 4) - 5( 0, 5) (0,0,1) 40235.53 ( 0.20) [73036] 

5( 1, 4) - 5( 0, .5) (l,O,O) 41788.12 ( 0.20) [73036J 

J. PhYI. Chem. lef. Data, Vol. 7, No.4, 1978 
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TABLE 36.2. The microwave spectrum of SiF2-Continued 

Isotopic species f(K~.K'J - J"(K~.K"..J (V I ,V2,V.) 

'.Si I"F. 4{ 0, 4) - 3( 1, 3) (1,0,0) 
6( I, 5) - 5( 2, 4) (1,0,0) 
4{ 0, 4) - 3( 1, 3) (0,0,1) 
6( ], 5) - 5( 2, 4) (0,0,1) 
3( 3, 1) - 4{ 2, 3) (0,0,1) 
2( 1, 2) - I( 0, I) (l,O,O) 
2( 1, 2) - 1( 0, 1) (0,0,1) 
7( 2, 5) - 7( 1, 6) (0,0,1) 
6( 2,4) - 6( 1, 5) (0,0,]) 
5( 2, 3) - 5( 1, 4) (0,0,1) 
8( 2, 6) - 8( 1, 7) (0,0,1) 
4{ 2, 2) - 4( 1, 3) (0,0,1) 
2( 2, 0) - 2( 1, 1) (0,0,1) 
7( 1, 6) - 6( 2, 5) (l,O,O) 
2( 2, 0) - 2( 1, 1) (1,0,0) 
9( 2, 7) - 9( 1, 8) (0,0,1) 
2( 2, 1) - 2( I, 2) (0,0,1) 
2( 2, 1) - 2{ 1, 2) (1,0,0) 
3( 2, 2) - 3( 1, 3) (0,0,1) 

29Si 19
F2 2( 0, 2) - 1( 1, 1) (0,0,0) 

I( I, 0) - 1( 0, ]) (0,0,0) 
2( 1, 1) - 2( 0, 2) (0,0,0) 
3( 0, 3) - 2( 1,2) (0,0,0) 
3( 1, 2) - 3( 0, 3) (0,0,0) 

3OSi '9F• l( 1, 0) - I( 0, 1) (0,0,0) 
2( 1, 1) - 2( 0, 2) (0,0,0) 
3{ 1, 2) - 3( 0, 3) (0,0,0) 

a 
Table 37. Rotational constants for 39 K260H [76036]. 

Vib. State 

Yl YZ Y3 
By(MHz) Dy(kHz) yu(MHz) 

a 0 0 8 208.679(10)b 12.19(6)b 

0 1 0 8 169.03(2) 12.456(18) - 2.95 (2) 

0 2 0 8 135.190(28) 12.599(21) -3.146(10) 

0 3 0 8 108.038(21) 12.811(51) -3.337(2) 

0 4 0 8 087.009(78) 12.964(10) -3.457(2)d 

-3.281 (30)e 

0 5 0 8 072.041(91) 13.082(223) -3.317(7) 

0 1 1 8 102.47(2) 12.483(27) -3.00(2)c 

0 2 1 8 096.264(28) 12.666(51) -3.088(10) 

0 3 I ·8 043.179(78) J 2.788 (ZOO) -3.172(6) 

a 4 1 8 023.111(21) 13.007(42) -3.173(7)e 

0 1 2 8 036.10(2) 12.528(11]) -3.05(2)c 

Frequency 
(MHz) 

43308.63 
43924.56 
44357.24 
45370.]8 
47739.57 
50820.60 
50934.66 
56260.8 
56327.4 
57643.0 
58094.7 
59782.6 
64559.91 
65041.43 
65750.01 
69654.0 
70243.31 
71756.34 
73236.60 

9938.32 
23194.5 
25357.12 
27035.20 
28853.00 
22651.50 
24858.30 
28423.20 

qO(MHz) 

-16.042(20) 

-16.47(l0)c 

-16.900(9) 

-17.29(lO)C 

-17 .665(8) 

-17.376(6) 

-17.S8(lO)c 

-17.793(34) 

-18.D(l)e 

-18.778(25) 

(Vnc.) Reference 

(MHz) 

( 0.20) [73036] 
( 0.20) [73036] 
( 0.20) [73036J 
( 0.20) [73036J 
( 0.20) [73036] 
( 0.20) [73036] 
( 0.20) [73036] 
( 0.20) [73036] 
( 0.20) [73036J 
( 0.20) [73036] 
( 0.20) [73036] 
( 0.20) [73036] 
( 0.20) [73036J 
( 0.20) [73036] 
( 0.20) [73036] 
( 0.20) [73036] 
( 0.20) [73036J 
( 0.20) {73036] 
( 0.20) [730361 
( 0.20) [66021] 
( 0.50) [66021] 
( 0.20) [66021] 
( 0.20) [66021] 
( 0.20) [6602]] 
( 0.20) [66021] 
( 0.20) [66021] 
( 0.20) [66021J 

ql (Hz) 
-1 

Xu (em ) 

- 56 (73) 

-sob 8.1 (5) 

-48(36) 8.0(15) 

8.2(4)8 

-96 (37) 8.5 (5) 

-44(24) 

-40 c 8.0(6) 

-49(140) 7.2 (15) 

7.6(5)e 

a The constants were obtained from fitting the data of references [76036] and [75011]. 

b Reference [73037]. 

C Extrapolated value. 

d From ~=O and 4 difference. 

e From t=O and difference. 

J. Phys. Chem. Ref. Data, Vol, 1, No.4, 1918 
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Table 37.1. Rotatiunal constants for 41 K160H and 39 K160D [76036]. 

Vib. State - 1 
VI Vz v3 

Bv(MHz) Dv(kHz) y u (MHz) qo (MHz) ql (Hz) xH(cm ) 

41 K160H ---
0 0 0 8 088.910(2) 11. 852 (57) 

39 K160D 

0 0 0 7 494.825(20) 9.455(57) 

0 1 Ob 7 483.458(24) 9.652(36) -1. 74(2)a -16.775(29) - 31 (63) 

0 2 0 7 474.872(9) 9.822(21) -1. 770(2) -17.0(2)b 4.25(25) 

0 3 0 7 468.878(28) 9.910(33) -1.793(3) -17.251(8) -80(20) 4.40(15) 

a 4 0 7 464.889(20) lO.OO(S)a -1. 771 (7S)c -17.5(2)a 4.27(20)c 

0 0 1 7 438.072 (12) 9.510(28) 

0 1 lb 7 429.461(36) 9.788 (40) -1.90(2)a -18.008(17) -71(40) 

a 2 1 7 420.653(17) 9.959(16) -1.921(6) -18.0(2)a 3.73(20) 

a Extrapolated value. 

b The Bv value for the v 2"1 states were corrected for '&,' See [76036]. 

C Determined for the t=2 state only. 

Table 37.2. Rotation-vibration interaction constants 

for KOH [76036J. 

Parameter 39
K

160H 4l K160H 39 K160D 

(MHz) (MHz) (MHz) 

"1 65.68(90) 64.21(90) 57.19(100) 

"2 48.94(96) 48.39(96) 14.88(100) 

"3 19.7a 19.3a 24.4 a 

Yll 0.040(30) 0.040 b 0.216(100) 

YZ2 3.119(63) 3.12 b 1. 239(141) 

Y12 -0.44(90) -O.44 b OC 

a Calculated value. 

b Assumed value from 39 KOH . 

c Not determinable. 

J. PhYI. Chern. Itef. Data, Val. 7, No.4, 1978 
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TABLE 37.3. The microwave spectrum of KOH 

Isotopic species 1'-1" F F, F' F{ (V "V;'V3) Frequency (Une.) Reference 

(MHz) (MHz) 

39KI6OH 6 - 5 (0,0°,4) 95329.79 ( 0.10) [75011J 

6 - 5 (0,33,2) 95412.32 ( 0.15) [75011] 

6 - 5 (O,I11,3) 95470.19 ( 0.10) [75011] 

6 - 5 (O,3Ll ,2) 95474.58 ( 0.10) [75011] 

6 - 5 (0,1 til ,3) 95713.10 ( 0.15) [75011J 

6 - 5 (0,5L1 ,1) 95725.06 ( 0.15) [75011J 

6 - 5 (0,53,1) 95750.80 ( 0.20) [75011J 

6 - 5 (0,22,2) 95889.18 ( 0.15) [75011J 

6 - 5 (0,3U' ,2) 95922.18 ( 0.20) [75011J 

6 - 5 (0,2°,2) 96034.50 ( 0.20) [750111 

6 - 5 (0,6"0) 96102.00 ( 1.00) [75011] 

6 - 5 (0,4l.2,1) 96115.00 ( 0.20) [75011] 

6 - 5 (0,4u2,1) 96115.90 ( 0.20) [75011] 

6 - 5 (0,0°,3) 96119.20 ( 0.10) [75011] 

6 - 5 (0,33,1) 96167.42 ( 0.20) [75011J 
6 - 5 (0,3u ,l) 96255.75 ( 0.40) [75011J 

6 - 5 (0,4°,1) 96265.27 ( 0.30) [75011] 
6 - 5 (0,1 LI ,2) 96273.16 ( 0.10) [750ll] 
6 - 5 (0,7',0) 96325.30 ( 0.30) [75011] 
6 - 5 (0,5U\1) 96373.50 ( 0.15) [75011] 

6 - 5 (0,44,0) 96374.40 ( 0.15) [75011] 
6 - 5 (O,5u ,O) 96495.60 ( 0.20) [75011J 
6 - 5 (0,53,0) 96498.00 ( 0.50) [75011] 
6 - 5 (O,I IJI ,2) 96498.50 ( 0.20) [75011] 
6 - 5 (O,6l.2,O) 96579.96 ( 0.10) [750UJ 
6 - 5 (0,6U2,0) 96581.62 ( 0.10) [75011J 
6 - 5 (0,22,1) 96673.45 ( 0.10) [750111 
6 - 5 (O,3

u
"l) 96682.70 ( 0.40) [750B] 

6 - 5 (0,6°,0) 96727.70 ( 0.20) [75011] 
6 - 5 (0,2°,1) 96819.92 ( 0.10) [75011] 
6 - 5 (0,412,0) 96876.70 ( 0.20) [75011J 
6 - 5 (0,4U2,O) 96877.30 ( 0.20) [75011] 
6 - 5 (0,0°,2) 96909.76 ( 0.50) [75011] 
6 - 5 (0,33,0) 96928.20 ( 0.50) [75011] 
6 - 5 (0,4°,0) 97032.24 ( 0.20) [75011] 
6 - 5 (0,3'" ,0) 97042.70 ( 0.20) [75011] 
6 - 5 (O,lLl,l) 97078.63 ( 0.10) [75011] 
6 - 5 (0,5UI ,O) 97131.28 ( 0.10) [75011] 
6 - 5 (0,1 ~',l) 97287.13 ( 0.10) [75011] 
6 - 5 (0,3m ,O) 97448.29 ( 0.10) [75011J 
6 - 5 (0,22,0) 97461.80 ( 0.10) [75011] 
6 - 5 (0,2°,0) 97610.98 ( 0.10) /75011] 
6 - 5 (0,0°,1) 97701.30 ( 0.05) [75011] 
6 - 5 (0,1 LI,O) 97886.05 ( 0.05) [75011] 
6 - 5 (0,1 VI,O) 98078.44 ( 0.05) [75011] 
6 - 5 (0,00,0) 98493.78 ( 0.05) [75011] 
9 - 8 (0,44,0) 144540.16 ( 0.10) [76036] 
9 - 8 (0,2+ 2,1) 144989.75 ( 0.10) [76036] 
9 - 8 (0,2-2,1) 144989.75 ( 0.10) [76036J 
9 - 8 (0,3-',1) 145003.16 ( 0.10) [76036] 
9 - 8 (0,2°,1) 145208.76 ( 0.10) [76036] 
9 - 8 (O,4-z,O) 145293.75 ( 0.10) [76036] 
9 - 8 (0,4 +2,0) 145296.54 ( 0.10) [76036] 
9 - 8 (0,0°,2) 145344.52 ( 0.10) [76036J 
9 - 8 (0,33,0) 145371.28 ( 0.10) [76036] 
9 - 8 (0,4°,0) 145525.98 ( 0.10) [76036] 
9 - 8 (0,3+',0) 145543.34 ( 0.10) [76036] 
9 - 8 (0,1 +\1) 145597.73 ( 0.10) [76036] 
9 - 8 (0,1-"1) 145910.34 ( 0.10) [76036J 
9 - 8 (0,3-1,0) 146151.36 ( 0.10) [76036] 
9 - 8 (0,2+2,0) 146172.44 ( 0.10) [76036] 
9 - 8 (O,Z-2,0) 146172.44 ( 0.10) [76036] 
9 - 8 (0,2°,0) 146395.84 ( 0.10) [76036] 
9 - 8 (0,00,1) 146532.02 ( 0.10) [76036] 
9 - 8 I (0,1 +',0) 146808.85 ( 0.10) [76036J 
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TABLE 37.3. The microwave spectrum of KOH-Continued 

Isotopic species /-1" F ~ F' F7 I (v"v[,v:J Frequency (Unc.) Reference 
(MHz) (MHz) 

39K'60H 9 - 8 (0,1-',0) 147097.44 ( 0.10) [76036] 
9 - 8 (0,0°,0) 147720.71 ( 0.10) [76036J 

11 - 10 (0,4-2,1) 176162.02 ( 0.10) [76036] 
11 - 10 (0,4+ 2,1) 176167.82 ( 0.10) [76036] 
11 - 10 (0,0°,3) 176172.32 ( 0.10) [76036] 
11-10 (0,33,1) 176259.63 ( 0.10) [76036] 
11 - 10 (0,3+',1) 176420.72 ( 0.10) [76036J 
11-10 (0,4°,1) 176433.87 ( 0.10) [760361 
ll-lO (0,1 +',2) 176453.94 ( 0.10) [76036J 
ll-lO (0,44,0) 176637.68 ( 0.10) [76036] 
ll-JO (0,5+',0) 176859.08 ( 0.10) 176036] 
11 - 10 (0,53,0) 176865.20 ( 0.10) [76036] 
11-10 (0,r',2) 176867.06 ( 0.10) [76036] 
11 - 10 (0,2+2,1) 177188.76 ( 0.10) [76036] 
11-10 (0,2-2,1) 177186.87 ( 0.10) [76036J 
11 - 10 (0,3-"1) 177203.08 ( 0.10) {76036J 
11-10 (0,2°,1) 177454.55 ( 0.10) [76036] 
ll-lO (0,4-2,0) 177558.50 ( 0.10) /76036J 
11-10 (0,4+ 2,0) 177563.50 ( 0.10) [76036J 
11-10 (0,0°,2) 177621.82 ( 0.10) [76036J 
ll-lO (0,33,0) 177653.72 ( 0.10) [76036] 
11 - 10 (0,4°,0) 177840.51 ( 0.10) [76036] 
11-10 (0,3+',0) 177863.67 ( 0.10) [76036J 
11-10 (0,1 +',1) 177930.84 ( 0.10) [76036] 
ll-lO (0,5-\0) 178023.42 ( 0.10) [760361 
11 - 10 (O,r',I) 178312.86 ( 0.10) [76036] 

.11 - 10 (0,3-',0) 178606.73 ( 0.10) [76036] 
11 - 10 (0,2-\0) 178632.47 ( 0.10) [76036] 
11-10 (0,2+ 2,0) 178634.00 ( 0.10) [76036] 
11-10 (0,2",0) 178905.51 ( 0.10) [76036] 
II - 10 (0,00,1) 179073.17 ( 0.10) [76036] 
11-10 (0,1 +',0) 179411.12 ( 0.10) [76036] 
11-10 (0,1-1,0) 179763.83 ( 0.10) [76036J 
ll-lO (0,00,0) 180526.07 ( 0.10) [76036] 
12 - 11 (0,0°,0) 196923.81 ( 0.60) [73037] 
13 - 12 (0,44,0) 208721.57 ( 0.10) [76036] 
13 - 12 (0,5+1,0) 208982.27 ( 0.10) [76036] 
13 - ]2 (0,53,0) 208990.71 ( 0.10) [76036] 
13 - 12 (0,r l,2) 208993.41 ( 0.10) [76036J 
13 - 12 (0,2-2,1) 209371.08 ( 0.10) [76036] 
13 - 12 (0,2+ 2,1) 209373.99 ( 0.10) [76036] 
13 - 12 (0,3-\1) 209389.54 ( 0.10) [76036J 
13 - ]2 (0,2°,1) 209686.60 ( 0.10) [76036] 

13 - 12 (0,0°,2) 209885.84 ( 0.10) [76036] 

13 - 12 (0,33,0) 209922.69 ( 0.10) [76036] 

13 - 12 (0,3+',0) 210170.26 ( 0.10) [76036J 
13 - 12 (0,1 +',1) 210250.83 ( 0.10) [76036] 
13 - 12 (O,r',l) 210702.22 ( 0.10) [76036] 

13 - 12 (0,3-\0) 211048.21 ( 0.10) [76036] 

13 - 12 (0,2-2,0) 211079.65 ( 0.10) [76036] 

13 - 12 (0,2+ 2,0) 211082.19 ( 0.10) [76036J 
13 - 12 (0,2°,0) 211401.73 ( 0.10) [76036J 
13 - 12 (0,0°,1) 211601.37 ( 0.10) [76036] 

13 - 12 (0,1 +',0) 212000.41 ( 0.10) [76036] 

13 - 12 

I 

(O,rl,O) 212416.95 ( 0.10) [76036] 

13 - 12 (0,0°,0) 213318.61 ( 0.10) [76036] 
39K 160D 9 - 8 (0,2-2,0) ]34393.06 ( 0.10) [76036J 

9 - 8 (0,2+2,0) 134394.79 ( 0.10) [76036] 

9 - 8 (0,1 +1,0) 134491.78 ( 0.10) [76036] 

9 - 8 (0,20,0) 134517.31 ( 0.10) [76036] 

9 - 8 (0,3-',0) 134688.82 ( 0.10) [76036] 

9 - 8 (O,r',O) 134793.55 ( 0.10) [76036] 

9 - 8 (0,0°,0) 134879.23 ( 0.10) [76036J 

12 - II (0,0°,2) 177095.95 ( 0.10) [76036] 

12 - 11 (0,2-2,1) 177844.33 ( 0.10) [76036] 
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TABLE 37.3. The microwave spectrum of KOH-Continued 

Isotopic species j _ r i F 1; F' 17 (VI,V~V:J Frequency (Unc.) Reference 
(MHz) (MHz) 

~160D 12 - II (0,2+2,1) 177849.52 ( 0.10) [76036] 

12 - 11 (0,1 +1,1) 177977.47 ( 0.10) [76036] 

12 - u (0,2°,1) 178021.67 ( 0.10) [76036] 

12 - Ii (O,r l ,l) 178410.16 ( 0.10) {76036] 

12 - 11 (0,0°,1) 178448.00 ( 0.10) [76036] 

12 - 11 (0,3+ 1,0) 178727.06 ( 0.10) [76036] 

12 - n (0,33,0) 178803.13 ( 0.10) [76036] 

12 - 11 (0,4-2,0) 178920.08 ( 0.10) [760361 
12 - U (0,4+2,0) 178933.16 ( 0.10) [76036] 

12 - 11 (0.4°,0) 179075.16 ( 0.10) [76036] 
12 - H (0,2-2,0) 179160.94 ( 0.10) [76036] 
12 - U (0,2+ 2,0) 179165.01 ( 0.10) [76036] 
12 - 11 (0,1 +1,0) 179293.25 ( 0.10) [76036] 

12 - Il (0,2°,0) 179324.95 ( 0.10) [76036] 
12 - 11 (0,3-\0) 179553.98 ( 0.10) [76036} 

12 - u (O,r\O) 179695.72 ( 0.10) [76036J 
12 - 11 (0,0°,0) 179810.53 ( 0.10) [76036] 
16 - 15 (0,2-2,1) 237054.41 ( 0.10) [76036J 
16 - 15 (0,2+2,1) 237067.19 ( 0.10) [76036] 
16 - 15 (0,1 +1,1) 237232.88 ( 0.10) [76036] 
16 - 15 (0.2°,1) 237284.94 ( 0.10) [76036] 
16 - 15 (0,1-1.1) 237810.31 ( 0.10) [76036] 
16 - 15 (0,0°,1) 237862.50 ( 0.10) [76036J 
16 - 15 (0,3+ 1,0) 238230.72 ( 0.10) [76036] 
16 - 15 (0,33,0) 238334.71 ( 0.10) [76036] 
16 - 15 (0,2-2,0) 238810.86 ( 0.10) [76036] 
16 - 15 (0,2+2,0) 238820.73 ( 0.10) [760361 
16 - 15 (0,1 +1,0) 238988.58 ( 0.10) 176036J 
16 - 15 (0,2°,0) 239025.23 ( 0.10) [76036] 
16 - 15 (0,3-',0) 239332.13 ( 0.10) [76036J 
16 - 15 (O,r'.O) 239524.83 ( 0.10) [76036] 
16 - 15 (0.0°,0) 239679.43 ( 0.10) [76036J 

41K160H 6 - 5 (O,lLl,l) 95668.66 ( 0.20) (75011) 
6 - 5 (O,lUl,I) 95871.30 ( 0.40) [75011] 
6 - 5 (0,22,0) 96038.16 ( 0.10) [75011] 
6 - 5 (0.0°,1) 96281.80 ( 0.20) [75011] 
6 - 5 (0,1 Lt,O) 96458.20 ( 0.10) [75011] 
6 - 5 (O,IUI,O) 96645.26 ( 0.20) [750111 
6 - 5 (O,Oo,O) 97056.68 ( 0.10) 175011J 

11 - 10 (0,0°,0) 177892.92 ( 0.10) [76036) 
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Table 38. Rotational and hyperfine constants and electric dipole moments for 

7Li l60H and 7Li I60D. [76007J 

Isotopic Vib. State " B eqQ (' Li) eLi \.l v 
Species v v~ v3 (MHz) (kHz) (kHz) (D) 1 2 

7Li 16 0H 0 0° 0 35 342.44(5) 295.8(15) 1.70(29) 4.755(2) 

1 00 0 3S 240.8(5) 

0 11 0 " . 4.899(5) 

0 20 
0 35 165.88(5) 346.9(21) 1.18(40) 5.03l(2) 

0 31 
0 " . I 5.133(5} 

0 0° 1 34 887.76 (5) 299.7(31) 1.17(58) 4.851(2} 

0 2° 1 34 723.44 (10) 

1 0 0 1 34 836 (1) 
7Li 16 0D 0 00 0 31 477.39(5) 4.711(1) 

0 11 0 " . 4.815(5) 

0 2 0 
0 " . 4.89(1) 

0 31 
° " . 5.002(5) 

0 0° 1 

I 

" . 4.80 (1) 

TABLE 38.1. The microwave spectrum of LiOH 

1581 

Isotopic species f-J" F r. F" 
I 

F" , (v"v{.v,) I Frequency (Unc.) I Reference 
(MHz) (MHz) • 

7Li '·OH 6 - 6 (0,3',0) 1.040 ( 5E-3) [76007J 
2 - 2 (0,22,0) 2.555 ( 5E-3) [76007] 

7 - 7 (0,3',0) 2.555 ( 5E-3) [76007] 
8 - 8 (0,33,0) 5.635 ( 5E-3) [76007] 
9 - 9 (0,33,0) 11.323 ( 5E-3) [76007J 
3 - 3 (0,22,0) 12.690 ( 5E-3) [76007] 

lO- W (0,3',0) 2Ll55 ( 5E-3) [76007] 

11-11 (0,33,0) 37.260 ( ,5E-3) [76007] 
4 - 4 (0,22,0) 38.065 ( 5E-3) [76007] 

12 - 12 (0,33,0) 62.55,5 ( 5E-3) [76007] 
5 - 5 (0,22,0) 88.920 ( 5E-3) [76007] 
6 - 6 (0,22,0) 178.082 ( 5F~3) [76007] 

7 - 7 (0,22,0) 321.068 ( 5E-3) [76007] 

8 - 8 (0,22,0) ,536.060 ( ,5E-3) [76007] 
1 - 1 (0,1',0) 591.60 ( 0.02) [76007J 
1 - I (0,3',0) 1221.06 ( 0.01) [76007J 

2 - 2 (0,1 "0) 1774.,55 ( 0.01) [76007J 
1 - 0 (0,2°,1) 69446.88 ( 0.20) [700,56J 

1 - 0 (1,0°,1) 69672. ( 2. ) [70056] 

1 - 0 (0,0°,1) 6977,5.52 ( 0.10) [70056] 

1 - 0 (0,2°,0) 70331.76 ( 0.10) [70056] 

I - 0 (l,00,0) 70481.6 ( 1.0 ) [70056] 

I - 0 (0,0°,0) 70684.88 ( 0.10) [70056J 
7Li '·OD I - 1 (0,1"0) 597.44 ( 0.02) [76007] 

I - 1 (0,3',0) 1260.47 ( 0.01) [76007] 

2 - 2 (0,1',0) 1792.11 ( 0.01) [76007] 

I - 0 (0,0°,0) 62954.78 ( 0.10) [70056] 
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_. -------

Parameter H14 N160 Value D14 N160 Value Reference 

A (MHz) 553 903.0(27) 315 496.5(23) [73038] 

B (MHz) 42 308.52(10) 38 732.16(10] [73038J 

C (MHz) 39 169.46(10) 34 353.68(10) [73038J 

OJ (MHz) 0.1216(3) 0.094(9) [73032]8 

DJK (MHz) 2.94 (6) 1. 75(3) [73038J 8 

DK (MHz) 134.5(6) 43.6(6) [73038J 8 

dEJ 1.170(4)XI0· 5 1.115(4)X10· 5 [73038J 

Xaa 
(14N) (MHz) 0.36(56) 1.03(40) [73038,72034J 

Xbb 
(14NJ (MHz) ·5.46(30) -6.13(26) [73038,72034J 

Xcc 
(14N) (~1Hz) 5.10(26)b 5.10(26) [73038,72034J 

Wa (D) 1.03(1) 1.18 (4) [73038,72034] 

Wb (D) 1. 3] (2) 1.22(4) [73038,72034J 

a Distortion constants taken from F. W. Dalby, Can. J. Phys. 

l./!., 1336 (1958). 

b Assumed. 

TABLE 39.1. The microwave spectrum of HNO 

Isotopic species f(K~,K'.J - J"(K~,K",J F P I F" F" I (v j ,V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

H14N 160 5( 1, 4) - 5( 1, 5) 4 4 (0,0,0) 47066.67 ( 0.10) [72033] 
5( 1, 4) - 5( 1, 5) 6 6 (0,0,0) 47067.32 ( 0.10) [720331 
5( 1, 4) - 5( 1, 5) 5 5 (0,0,0) 47070.96 ( 0.10) [720331 
6( 1, 5) - 6( 1, 6) 5 5 (0,0,0) 65882.88 ( 0.10) [72033] 
6( 1, 5) - 6( 1, 6) 7 7 (0,0,0) 65883.56 ( 0.10) [72033] 
6( 1, 5) - 6( 1, 6) 6 6 (0,0,0) 65887.27 ( 0.10) [72033] 
I( 0, 1) - O( 0, 0) (0,0,0) 81477.49 ( 0.10) [72033] 
7( I, 6) - 7( 1, 7) 8 8 (0,0,0) 87826.59 ( 0.10) [72033] 
7( 1, 6) - 7( 1, 7) 7 7 (0,0,0) 87830.32 ( 0.10) [72033] 
7( 0, 7) - 6( 1, 6) 8 7 (0,0,0) 88622.55 ( 0.10) [72033] 
7( 0, 7) - 6( 1, 6) 7 6 (0,0,0) 88624.40 ( 0.10) [72033] 
4{. 1, 4) - 5( 0, 5) 4 5 (0,0,0) 9Q415.07 ( 0.10) [72033] 
4{ 1, 4) - 5( 0, 5) 5 6 (0,0,0) 90417.01 ( 0.10) [72033] 

Ol4N160 4{ 0, 4) - 3(,1, 3) 5 4 (0,0,0) 25823.36 ( 0.10) [72034] 
4{ 0, 4) - 3( 1, 3) 4 3 (0,0,0) 25825.23 ( 0.10) [72034] 
4{ 1, 3) - 4{ 1, 4) 3 3 (0,0,0) 43770.30 ( 0.10) [72034] 
4{ 1, 3) - 4{ I, 4) 5 5 (0,0,0) 43771.28 ( 0.10) [72034] 
4{ I, 3) - 4{ 1, 4) 4 4 (0,0,0) 43775.11 ( 0.10) [72034] 
2( 1, 2) - 3( 0, 3) 2 3 (0,0,0) 53341.02 ( 0.10) [72034J 
2( 1, 2) - 3( 0, 3) 3 4 (0,0,0) 53342.95 ( 0.10) [72034J 
2( I, 2) - 3( 0, 3) 1 2 (0,0,0) 53343.91 ( 0.10) [72034] 
5( 1, 4) - 5( 1, 5) 4 4 (0,0,0) 65642.64 ( 0.10) [72034] 
5( 1, 4) - 5( 1, 5) 6 6 (0,0,0) 65643.48 ( 0.10) [72034J 
5( 1, 4) - 5( 1, 5) 5 5 (0,0,0) 65647.25 ( 0.10) [72034] 
I( 0, I) - O( 0, 0) (0,0,0) 73085.46 ( 0.10) [72034] 
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Table 40. + Molecular constants for HN Z 

Parameters 

BO-ZDO 

eqQ (I4N inner) 

eqQ ( 14N outer) 

c ( 14N outer) 

Reference 

H14 N14 N+ 
Value (MHz) 

46 586.696(16) 

-5.666(12) 

-1.426(21) 

0.0147(23) 

[75017J 

HI5 NlS N+ 
Value (MHz) 

44 132.06(3) 

[76014J 

TABLE 40.1. The microwave spectrum of HN; 

1-1" pi F, F" F7 (v "v';.v,J Frequency 
(MHz) 

1 - 0 1 1 (0,0°,0) 9317l.88 
1 - 0 2 1 (0,0°,0) 93173.70 
I - 0 0 I (0,0°,0) 93176.13 
1 - 0 (0,0°,0) 88264. II 

Table 41. Rotational constants of 23 Na 160H 

Parameter Value (MHz) Reference 

B 0,0,0 12 567.054 (10) [73039] 

DO 0.02872(5) [73039] 

B -B 0,0,1 0,0,0 116.3(15) [76032J 

(>2 97(20) [76032] 

YZ2 9(2) [76032J 

Yu -10(2) (76032 ] 

1 qv (0,1 ,0) 51. 66 (3) [76032 ] 

TABLE 41.1. The microwave spectrum of NaOH 

1-1" P F, F" F7 (v"v;,v3) Frequency 
(MHz) 

4 - 3 (0,22,1) 98490.75 
4 - 3 (0,1 Ul ,1) 99224.57 
4 - 3 (0,22,0) 99255.04 
4 - 3 (0,3 U1 ,0) 99637.08 
4 - 3 (O,ILI,O) 99665.56 
4 - 3 (O,l

u
"O) 100078.82 

4 - 3 (0,0°,0) 100529.11 
7 - 6 (0,0°,0) 175899.37 
8 - 7 (0,0°,0) 201014.01 
9 - 8 (0,0°,0) 226123.23 

1583 

CUne.) Reference 
(MHz) 

( 0.08) (76005) 
( 0.08) [76005] 
( 0.36) [76005] 
( 0.06) [76014] 

(Une.) Reference 
(MHz) 

( 0.20) [76032] 
( 0.15) [76032) 
( 0.15) (76032) 
( 0.08) [76032] 
( 0.08) 176032] 
( 0.15) [76032] 
( 0.06) [76032] 
( 0.55) [73039) 
( 0.60) [730391 
( 0.70) [73039J 
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Table 42. Rotational and hyper fine constants for 

85 RbOH . [69029J 

Vib. State B C85 Rb 16OH)a B C85 RbOD)a 
t 

v v 
vI v 2 v3 (MHz) (MHz) 

0 00 0 6 290.15 5 720.77 

0 11 0 6 260.55 5 711.69 

0 2° 0 6 238.37 5 707.08 

0 22 0 6 230.13 5 702.57 

0 3 1 0 6 216.43 5 702.34 

0 4 2 0 6 194.38 5 697.42 

° 0° 1 6 246.45 5 682.50 

0 11 1 6 216.70 5 673.24 

0 2° 1 6 194.03 5 668.37 

0 22 1 6 187.95 5 663.75 

0 0 0 2 6 202.75 5 644.40 

eqQ C8S Rb) 

(MHz) 

-67.9 

- 67.6 

_67.9 b 

- 6 7.4 

-67.6 b 

-67 

- 65.9 

-67 

_66 b 

-66.3 

-64.2 

a A .value of DO • 0.0067 ~mz was used in calculating the 

rotational constants. The uncertainty in the rotational 

constants is expected to be ~O.lO MHz. 

b Assumed value. 

Table 42.1 Rotational and hyper fine constants 

87 RbOH . [69029J 

for 

Vib. State B (87 Rb160H) a Bv (87 Rbl60D) a 
v 

v l 
2-vz v3 (MHz) (MHz) 

0 00 a 6 266.35 698.13 

° 
11 0 6 236.84 689.32 

0 2° 0 6 214.63 684.53 

0 22 0 6 206.48 5 680.02 

0 0 0 
6 222.90 660.18 

eqQ (87 Rb) 

(MHz) 

-35 

-33 

-31 

-32 

_33 b 

a A value of DO ~ 0.0067 MHz was used in calculating the 

rotational constants. The uncertainty in the rotational 

constants is expected to be ~O.10 MHz. 

b Assumed value. 

Table 42.2. The £-doubling constants for RbOI! [69029J. 

85 85 Vib. State qv ( RbOH) qv ( - RbOD) qv ( RbOH) qv ( RbOD) 
£ 

v [ Vz v3 (MHz) (MHz) (MHz) (~ll1z ) 

87 87 

0 [1 0 9.87 9. 82 9.85 9.70 

0 3 1 a 10.33 10. 51 

0 II 0 10. 73 10. 12 
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TABLE 42.3. The microwave spectrum of RhOH 

Isotopic species f-J" F ~ F" F; (Vl'V;V,J Frequency (Une.) Reference 
(MHz) (MHz) 

85Rbl·OH 3 - 2 9/2 7/2 (0,22,1) 37119.2 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,22,1) 37122.3 ( 0.2 ) [69029] 
3 - 2 11/2 912 (0,22,1) 37132.0 ( 0.2 ) [69029] 
3 - 2 3/2 112 (0,22,1) 37140.7 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,42,0) 37157.8 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,42,0) 37160.9 ( 0.2 ) [69029J 
3 - 2 11/2 9/2 (0,2°,1) 37164.5 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,42,0) 37170.7 ( 0.2 ) [69029] 
3 - 2 3/2 lI2 (0,42,0) 37179.4 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (0,0°,2) 37204.8 ( 0.2 ) [69029] 
3 - 2 5/2 3/2 (0,Oo,2) 37210.8 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,0°,2) 37213.9 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,0°,2) 37216.9 ( 0.2 ) [69029] 
a - 2 7/2 5/2 (O,aLl,O) 37233.0 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,3L1 ,0) 37235.0 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (O,aLl ,0) 37238.1 ( 0.2 ) [69029] 
3 - 2 712 9/2 (0,Il.1,I) 37260.0 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,1 Ll ,1) 37264.9 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,1 Ll,l) 37266.4 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,1 Ll ,1) 37269.2 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (0,1 m,l) 37324.1 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,1 U! ,1) 37329.0 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,1 m,l) 37330.8 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (O,IUI,I) 37333.6 ( 0.2 ) [69029] 
3 - 2 712 9/2 (0,3UI,O) 37352.5 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (O,3UI ,O) 37357.2 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,3UI ,O) 37358.9 ( 0.2 ) [69029] 
3 - 2 11/2 5/2 (O,3U\0) 37362.2 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,22,0) 37372.2 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,22,0) 37375.6 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,22,0) 37385.2 ( 0.2 ) [69029] 
3 - 2 3/2 1/2 (0,22,0) 37394.0 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,2°,0) 37417.1 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,2°,0) 37430.5 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (0,0°,1) 37466.7 ( 0.2 ) [69029] 
3 - 2 5/2 3/2 (0,0°,1) 37472.7 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,0°,1) 37479.1 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (O,l 11 ,O) 37525.5 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (O,It.I,O) 37530.6 ( 0.2 ) [69029] 
3 - 2 9/2 712 (0,11l,0) 37532.0 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,1 Ll,O) 37534.9 ( 0.2 ) [69029] 
3 - 2 3/2 5/2 (0,1 Ll,O) 37541.0 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (O,]Ul,O) 37584.7 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,1 VI,O) 37589.4 ( 0.2 ) [69029] 
3 - 2 9/2 712 (O,l UI ,O) 37591.3 ( 0.2 ) (69029) 
3 - 2 11/2 9/2 (0,1 Vi ,0) 37594.3 ( 0.2 ) [69029] 
3 - 2 3/2 5/2 (O,lU),O) 37600.7 ( 0.2 ) (69029) 
3 - 2 7/2 9/2 (O,Oo,O) 37728.6 ( 0.2 ) [69029] 
3 - 2 5/2 3/2 (0,0",0) 37734.9 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,0°,0) 37738.3 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,0°,0) 37741.2 ( 0.2 ) [69029] 
3 - 2 5/2 5/2 (0,0°,0) 37744.8 ( 0.2 ) (69029) 

87Rb I60H 3 - 2 7/2 5/2 (0,22,0) 37232.8 ( 0.2 ) (69029) 
3 - 2 5/2 3/2 (0,22,O) 37238.3 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,22,0) 37241.1 ( 0.2 ) [69029] 
3 - 2 3/2 112 (0,22,0) 37246.8 ( 0.2 ) (69029) 

3 - 2 5/2 3/2 (0,2°,0) 37285.6 ( 0.2 ) [69029J 
3 - 2 9/2 7/2 (O,2°,O) 37287.5 ( 0.2 ) [69029] 

3 - 2 9/2 712 (0,0°,1) 37337.1 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (O,Ill,O) 37389.7 ( 0.2 ) [69029] 

3 - 2 9/2 7/2 (O,Ill,O) 37391.7 ( 0.2 ) [69029] 

3 - 2 712 712 (O,lUl,O) 37444.0 ( 0.2 ) [69029] 

3 - 2 7/2 5/2 (0,1 Ul,O) 37448.7 ( 0.2 ) [69029] 

3 - 2 9/2 7/2 (0,1 VI,O) 37450.8 ( 0.2 ) [69029] 

3 - 2 3/2 3/2 (O,1"1,0) 37455.1 ( 0.2 ) (69029) 
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TABLE 42.3. The microwave spectrum of RbOH-Continued 

Isotopic species /-/" F' r. F" 17 (v"v;'v3) Frequency (Unc.) Reference 
(MHz) (MHz) 

87Rbl60H 3 - 2 5/2 3/2 (0,0°,0) 37595.6 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,0°,0) 37597.8 ( 0.2 ) [69029] 

85Rb l60D 3 - 2 5/2 3/2 (0,22,2) 33860.7 ( 0.2 ) [69029J 
3 - 2 712 5/2 (0,22,2) 33863.9 ( 0.2 ) [69029] 

3 - 2 11/2 9/2 (0,22,2) 33866.8 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,22,1) 33974.1 ( 0.2 ) [690291 
3 - 2 7/2 5/2 (0,22,1) 33977.3 ( 0.2 ) [69029J 
3 - 2 11/2 9/2 (0,22,1) 33986.8 ( 0.2 ) [69029] 
3 - 2 3/2 112 (0,2',I) 33995.2 ( 0.2 ) [69029J 
3 - 2 7/2 5/2 (O,ILl,l) 34006.1 ( 0.2 ) [69029J 
3 - 2 9/2 7/2 (0,1 Ll,l) 34007.5 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,2°,1) 34007.6 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (O,lll,l) 34010.2 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,2°,1) 34010.5 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (O,l UI ,1) 34066.4 ( 0.2 ) [690291 
3 - 2 9/2 7/2 (O,lUl,I) 34068.2 ( 0.2 ) [690291 
3 - 2 1112 9/2 (0,1 m,l) 34071.0 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (0,0°,1) 34082.9 ( 0.2 ) [69029] 
3 - 2 5/2 3/2 (0,00,1) 34089.0 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,00,1) 34095.4 ( 0.2 ) [69029J 
3 - 2 7/2 5/2 (0,3Ll ,0) 34147.8 ( 0.2 ) [69029] 
3 - 2 9/2 712 (0,3Ll ,0) 34149.3 ( 0.2 ) [69029] 
3 - 2 II 12 912 (O,aLl,O) 34152.2 ( 0.2 ) [690291 
3 - 2 9/2 7/2 (0,42,0) 34174.8 ( 0.2 ) [69029] 
3 - 2 712 5/2 (0,42,0) 34179.2 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,4',0) 34189.2 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,22,0) 34207.1 ( 0.2 ) [69029J 
3 - 2 7/2 5/2 (0,22,0) 34210.4 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,22,0) 34220.1 ( 0.2 ) [69029] 
3 - 2 3/2 1/2 (0,22,0) 34228.8 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (O,lLl,O) 34233.5 ( 0.2 ) [69029] 
3 - 2 5/2 3/2 (0,2°,0) 34236.0 ( 0.2 ) [69029] 
3 - 2 712 5/2 (O,ILI,O) 34238.5 ( 0.2 ) (69029) 
3 - 2 7/2 5/2 (0,2°,0) 34240.0 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,1 LI,O) 34240.1 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,2°,0) 34242.8 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,1 Ll,O) 34242.9 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (O,3Ul ,0) 34273.5 ( 0.2 ) (69029) 
3 - 2 9/2 7/2 (O,3UI ,0) 34275.4 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,3U1 ,0) 34278.3 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (0,1 m,O) 34292.3 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,1 VI,O) 34297.3 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,1 1J1 ,0) 34299.0 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,1 m,O) 34301.9 ( 0.2 ) [69029] 
3 - 2 7/2 9/2 (0,0°,0) 34311.9 ( 0.2 ) [69029] 
3 - 2 5/2 3/2 (0,0°,0) 34317.9 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,0°,0) 34321.6 ( 0.2 ) [69029] 
3 - 2 11/2 9/2 (0,0°,0) 34324.6 ( 0.2 ) [69029] 

87Rb160D 3 - 2 7/2 5/2 (0,0",1) 33959.0 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,0",1) 33960.8 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,22,0) 34074.2 ( 0.2 ) [69029] 
3 - 2 9/2 712 (0,22,0) 34082.5 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,1 LI,O) 34105.1 ( 0.2 ) [69029] 
3 - 2 5/2 3/2 (0,2",0) 34105.2 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (O,IlI,O) 34106.9 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (0,2°,0) 34106.9 ( 0.2 ) [69029] 
3 - 2 7/2 5/2 (0,1 m,O) 34163.4 ( 0.2 ) [69029] 
3 - 2 9/2 7/2 (O,lU\O) 34165.1 ( 0.2 ) (69029) 
3 - 2 5/2 3/2 (0,0°,0) 34186.6 ( 0.2 ) [69029) 
3 - 2 9/2 7/2 (0,0",0) 34188.4 ( 0.2 ) [69029] 

J. PhY5. Chitin. Ref. Data, VIIOI, 1, NIIO. 4, 1918 
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Table 43. Molecular parameters for HOz' 

Parameter H160 2 Value (MH z) D16 0 2 Value (MHz) 

[76031] [76008J 

A 610 257 (35) 

B 33 511.95(60) 

c 31 673.46(60) 

B+C 60 467.7(30) 

0.112 (68) 

123(9)a 

3.47(48) 

-49 546.1(58) 

-431. 9 (33) 

17.6(33) 

189(30) 

- 382 (6) 

-27.6(14) 

-8.1(11) 

19.5(11) 

-1l.4(11) 

a From the laser magnetic resonance study by 

J. T. Hougen, H.E. Radford, K.M. Evenson and 

C.J. Howard, J. Mol. Spectrosc. ~, 210 (1975) . 

Additional references: [75019], [74004J. 
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TABLE 43.1. The microwave spectrum of H02 

Isotopic species N' (K'..,K'.J - N" (K~,K"J l' ! F r F' (vl'v2,v:J Frequency (Unc.) Reference 
(MHz) (MHz) 

H l60 160 7( 1, 7) - B( 0, 8) 15/2 B 17/2 9 (0,0,0) 27474.24 ( 0.06) [76031J 

7{ 1, 7) - 8( 0, 8) 15/2 7 17/2 8 (0,0,0) 27477.69 ( 0.04) [760311 

7( I, 7) - 8( 0, B) 13/2 6 15/2 7 (0,0,0) 35530.88 ( 0.03) [760311 

7( I, 7) - 8( 0, 8) 13/2 7 15/2 8 (0,0,0) 35535.41 ( 0.04) [76031] 

9( 0, 9) - 8( I, 8) 1712 9 15/2 8 (0,0,0) 37138.59 ( 0.07) [76031J 

9( 0, 9) - 8( 1, 8) 17/2 8 15/2 7 (0,0,0) 37142.60 ( 0.06) [76031] 

9( 0, 9) - 8( 1, 8) 19/2 9 17/2 8 (0,0,0) 44069.56 ( 0.04) [76031] 

9( 0, 9) - 8( I, 8) 19/2 10 1712 9 (0,0,0) 44073.10 ( 0.10) [76031J 
I( 0, 1) - O( 0, 0) 3/2 1 112 0 (0,0,0) 65070.85 ( 0.08) [760311 
l( 0, 1) - O( 0, 0) 3/2 2 112 1 (0,0,0) 65081.82 ( 0.04) [76031] 

l( 0, 1) - O( 0, 0) 3/2 1 112 1 (0,0,0) 6509B.44 ( 0.09) [760311 
1( 0, 1) - O( 0, 0) 1/2 1 1/2 0 (0,0,0) 65373.01 ( 0.10) [76031] 

I( 0, 1) - O( 0, 0) 112 0 112 1 (0,0,0) 65396.15 ( 0.10) [76031] 

I( 0, 1) - O( 0, 0) 112 1 112 1 (0,0,0) 65400.63 ( 0.10) [76031] 

6( 1,6) - 7( 0, 7) 13/2 7 15/2 8 (0,0,0) 98117.82 ( 0.05) [76031] 
6( 1,6) - 7( 0, 7) 13/2 6 15/2 7 (O,O,O) 98121.15 ( 0.05) [76031] 
6( 1, 6) - 7( 0, 7) 11/2 5 13/2 6 (0,0,0) 107635.51 ( 0.10) [760311 
6( I, 6} - 7( 0, 7) 11/2 6 13/2 7 (0,0,0) 107640.22 ( 0.10) [76031J 

lOt 0,10) - 9( I, 9) 19/2 10 17/2 9 (0,0,0) 110472.20 ( 0.04) [76031] 
10( 0,10) - 9( 1, 9) 19/2 9 1712 8 (0,0,0) 110476.90 ( 0.07) [76031J 
lO( 0,10) - 9( 1, 9) 21/2 10 19/2 9 (0,0,0) 116448.40 ( 0.10) 176031J 
10( 0,10) - 9( I, 9) 2112 11 19/2 10 (0,0,0) 116451.73 ( 0.10) [76031] 

2( I, 2) - 1( 1, 1) 3/2 1 112 1 (0,0,0) 119137.04 ( 0.07) [76031J 
2( 1, 2) - 1( 1, 1) 3/2 2 112 1 (0,0,0) 119153.74 ( 0.04) [76031J 
2( I, 2) - l( 1, 1) 3/2 1 112 0 (0,0,0) 119159.19 ( 0.11) 176031J 
2( I, 1) - 1( I, 0) 3/2 I 112 1 (0,0,0) 122856.61 ( 0.09) [76031] 
2( I, 1) - 1( 1, 0) 3/2 1 112 0 (0,0,0) 122858.26 ( 0.07) [76031] 
2( 1, 1) - l( I, 0) 3/2 2 1/2 1 (0,0,0) 122858.92 ( 0.05) [76031] 
2( 0, 2) - 1( 0, 1) 5/2 2 3/2 1 (0,0,0) 130258.13 ( 0.20) [76031] 
2( 0, 2) - l( 0, 1) 5/2 3 3/2 2 (0,0,0) 130260.07 ( 0.20) [76031J 
2( 0, 2) - I( 0, 1) 3/2 1 1/2 0 (0,0,0) 130463.68 ( 0.20) [76031] 
2( 0, 2) - 1( 0, I) 312 2 112 1 (0,0,0) 130467.41 ( 0.20) [76031J 
2( I, 2) - I( I, 1) 5/2 2 3/2 1 (0,0,0) 132959.56 ( 0.08) [76031] 
2( I, 2) - 1( I, 1) 5/2 3 3/2 2 (0,0,0) 132961.99 ( 0.08) 176031J 
2( 1, 1) - 1( 1, 0) 5/2 2 3/2 1 (0,0,0) 136492.09 ( 0.12) (76031] 
2( I, 1) - 1( 1. 0) 5/2 3 3/2 2 (0,0,0) 136495.97 ( 0.09) [76031J 

D160 160 I( 0, 1) - O( 0,0) 3/2 3/2 112 112 (0,0,0) 60368.17 ( 1.5 ) [76008J 
1( 0, 1) - O( 0, 0) 3/2 5/2 112 3/2 (0,0,0) 60371.75 ( 0.8 ) 176008] 
l( 0, 1) - O( 0, 0) 3/2 112 1/2 1/2 (0,0,0) 60371.75 ( 0.8 ) [76008] 
l( 0, 1) - O( 0, 0) 1/2 312 112 1/2 (0,0,0) 60655.4 ( 3. ) [76008] 
I( 0, 1) - O( 0, 0) 

I 
1/2 1/2 112 3/2 (0,0,0) 60660.84 ( 0.6 ) [76008J 

I( 0, 1) - O( 0, 0) 112 3/2 1/2 3/2 (O,O,O) 60660.84 ( 0.6 ) 176008] 

J. Phy •• Chem. Ref. Data, Vol. 7, No.4, 1978 
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Table 44. Molecular parameters for NH 2. [76022J 

Parameter NH Z ground state NH Z n(o,lo,o)l 2Al 

Value (MHz) Value (MHz) 

Fermi contact 

(0) I 39.6 16Z.5 

Dipole-dipole 

(aa)I -31.1 -16.6 

(bb)r - 31. 1 +33.2 

(ce) I +62.2 16.6 

Spin-rotation a 

(O)S -3467.63 -10874.5 

(aal S -5286.4 -19857.1 

(ee) S 3437.63 6940.7 

a The ground state spin-rotation constants are from 

G. Duxbury, J. Mol. Spectrosc. ~, I (1968) and the 

excited state values from K. Dressler and D.A. Ramsey, 

Phil. Trans. Roy. Soc. A251, 553 (1959). 

TABLE 44.1. The microwave spectrum of NH2 

J'(K~,K',J - rrK~,K",J F' ~ F' r; (v"V2,V3) 

I( I, 1) - l( 1, 1) 112 3/2 (0,0,0) 
1( 1, 1) - I( 1, 1) 112 3/2 (0,0,0) 
l( 1, 1) - I( 1, I) 112 3/2 (0,0,0) 
I( I, I) - 1( 1, 1) 1/2 3/2 (0,0,0) 
I( 1, I) - 1( I, 1) 112 3/2 (0,0,0) 
I( 1, 1) - 1( 1, 1) 112 3/2 (0,0,0) 
II 1, 0) - II }, 0) 112 1/2 3/2 3/2 (0,0,0) 
l( 1, 0) - I( I, 0) 1/2 112 3/2 112 (0,0,0) 
I( I, 0) - I( I, 0) 1/2 3/2 3/2 5/2 (0,0,0) 
l( I, 0) - I( I, 0) 112 3/2 312 3/2 (0,0,0) 
5( 2, 3) - 6( I, 6) 11/2 13/2 13/2 15/2 (0,0,0) 
5( 2, 3) - 6( 1, 6) 11/2 11/2 13/2 13/2 (0,0,0) 
5( 2, 3) - 6( 1, 6) 11/2 13/2 13/2 13/2 (0,0,0) 
5( 2, 3) - 6( I, 6) 1l/2 9/2 13/2 11/2 (0,0,0) 
5( 2, 3) - 6( 1, 6) 1112 11/2 13/2 11/2 (0,0,0) 
5( 2, 3) - 6( 1, 6) 9/2 9/2 11/2 11/2 (0,0,0) 
5( 2, 3) - 6( 1, 6) 9/2 7/2 11/2 9/2 (0,0,0) 

512, 3) - 6( 1, 6) 9/2 1112 11/2 13/2 (0,0,0) 

1589 

Frequency (Unc.) Reference 

(MHz) (MHz) 

6933.25 ( 0.50) [76024] 
6961.59 ( 0.50) [76024J 
6974.08 ( 0.50) [76024] 
7012.66 ( 0.50) [760241 
7029.51 ( 0.50) [76024J 
7035.24 ( 0.50) [76024J 
7910.53 I 0.50) [76024) 
7916.63 ( 0.50) [76024J 
7975.56 ( 0.50) [76024] 
7983.72 ( 0.50) [760241 
8749.68 ( 0.50) [76023) 
8790.30 ( 0.50) [76023J 
8797.71 ( 0.50) [760231 
8819.81 ( 0.50) [76023] 
8828.89 ( 0.50) [76023] 

15991.22 ( 0.50) (76024) 
15942.63 ( 0.50) [76024] 
16043.84 ( 0.50) [76024] 

J. Phy •• Chem. Ref. Data, Vol. 7, No.4, 1978 
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Table 45. Rotational and centrifugal distortion constants for HZ
160, Hz

170 and HZ
180. 

Parameter Hz
160 Value (~IHz) 

[74005J a 

a 835 840.288(1000) 

fl 435 351. 717 (900) 

C 278 138.700(900) 

!J.J 37.59422±0.049 

.!IJK -172.9128±0.34 

!J. K 973.29052±0.19 

6J 15.21040±0.020 

oK 41.0502±0.30 

HJ (1.56556±O.039)XIo- 2 

HJK (-4.2081±1.1)XI0- 2 

HKJ (-5.09S08±0.21)XI0- 1 

HK 3.733028±0.015 

hJ (7.79S79±0.18)Xl0- 3 

hJK (-2.S16S±O.22)xlO- 2 

hK 1. O~71±O. 052 

LJK (-3.0647±D.93)Xl0- 3 

LKKJ (1.02952±O.24)XIO- 2 

LK (-2.340138±O.lS)xIO- 2 

2K (-1.3546iO.20)XIO- 2 

PK (S.19841±0.lS)xl0- 5 

PK (3.7603±2.1)XI0- S 

a See reference [72049J. 

b See reference [72050J. 

H/ 70 Value (MHz) 
I 

HZ
180 Value (MHz) 

[ 75009J [74005]b 

830 282.838±8.7 825 366.08±8.7 

435 341. 662± 8.0 435 331.59±8.0 

277 510.396±8.0 276 950.4 6± 8 . 0 

37.44401 c 37. 2938±0. 30 

-171.5584 -170.204±1.3 

965.7665±2.3 959.6441±2.3 

15.22675 15.2431±0.21 

36.2566 31. 463± 1. 2 

1.48878 XI0- 2 (1.412±O.34)Xl0- 2 

-2.10405XlO- 2 

-4.81054 XIO- 1 (-4.S260±O.71)XIO- 1 

4.409069 5.08Sl1±O.24 

7.844745 X IO- 3 (7.8937±1.I)Xl0- 3 

-2.11625 X l0- 2 (-1.716±2.8)XIO- 2 

5.4855 xIO- 1 

1. 5323sxIO- 3 

5.1476 x IO- 3 

-S.966754 xIO- 2 (-9.59337±0.83)XIO- 2 

4.982 x IO- 3 (2.351±O.24)XIO- 2 

7.S0542xIO- 4 (1.449±O.13)XIO- 3 

1.88015XIO- 5 

c All distortion constants except !J. K were calculated from HZ
160 and HZ

18 0 constants. 

J. Phys. Chem. Ref. Data, Vol. 7, No.4, 1978 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 
Table 45.1. Rotational and centrifugal distortion constants 

Parameter 

a 

Il 

c 

6
J 

1\ JK 

1\K 

oJ 

oK 

HJ 

HJK 

H
KJ 

HK 

h
J 

hJK 

hK 

L
J 

L JK 

LKKJ 

LK 

£KJ 

£K 

PK 

for HDO and mo. 

HDO Value (~IHz) 

[74005J
a 

701 931.502=0.22 

272 912.599=0.11 

192 055.245=0.10 

10.83749'0.0058 

34.20729'0.037 

377.07828'0.026 

3.647126'0.0014 

63.08750'0.035 

(1.1275.0.099)"10- 3 

(7.3435=0.091)xl0- 2 

(-2.740667,0.022)"10- 1 

1.465159'.0.0027 

(6.5461.0.15).JO- 4 

(3.0963=0.037).10. 2 

(5.54951,0.055).10- 1 

(2.1939=0.40)"10- 6 

(-7.45685=0.45)x10- 4 

(2.86575±0.091)x10- 3 

(-7.557072=0.10)x10- 3 

(-5.69461.0.24)x10- 3 

(1.90459=0.10)"10- 5 

(1.4074±0.39J x10- 5 

a See also reference [71037]. 

IlTO Value (~IHz) 

[74037J 

677 849.040.0.17 

198 197.48900.128 

ISO 462.412±0.128 

5.212023=0.003 

48.52276,0.02 

271.27533=0.06 

1.414126.0.0005 

51.32833=0.07 

(5.19072,0.4)x10- 4 

(3.94327=0.06)"10- 2 

(-6.34743,0.J8)x10- 2 

0.8963777,0.011 

(1.7818.0.08)x10- 4 

(1.7126.0.02)"10- 2 

(5.38348=0.13)x10- 1 

(-5.42921=0.3)"10- 4 

(1.98579=0.08)"10- 3 

(-8.34015.0.7)x10- 3 

(-9.1126,2.0)"10- 5 

(-8.1573=0.7),10- 3 

(1.10422=0.17)"10- 4 

(5.95655"1.1)x10- 5 
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Table 45.2. Rotational and centrifugal distortion constants 

Parameters 

a 

c 

GJ 

6JK 

UK 

oJ 

oK 

H,J 

HJK 

H
KJ 

HK 

h
J 

h,JK 

hK 

LJJK 

LKKJ 

L JK 

LK 

£,1 

£K 

£ JK 

P JJK 

P
KJ 

PK 

PK 

PKKJ 

J. PhYIL. Chern. Ref. Data, Vol. 1, No.4, 1918 

for DTO and TZO. 

DTO Value (MHz) 
[74037] 

410 174.145±0.078 

172 101.952±0.045 

119 127.850±0.045 

5.199034<0.003 

'15.50411'0.015 

180.31052±0.OlO 

1.941256=0.0010 

12.8893±0.012 

(5.9488'O.7)XI0· 4 

(4.1358±0.8)XI0· 3 

(·6.44426±0.10)xI0· 2 

(3.466981±0.009)XI0· 1 

(2.9687'O.16)xI0· 4 

(2.962±0.42)XI0· 3 

(8.08715±0.16)XI0· 2 

(1.3294±0.4)X10· 5 

(1.7846±0.2)XI0· 4 

(6.1777±0.8)XI0· 6 

T20 Value (MHz) 
[ 73058l 

338 810.923±0.076 

145 665.417±0.044 

100 259.415±0.044 

4.14 5597± 0.0014 

·22.03898±0.008 

1. 609823±0. 0008 

5.44092±0.01 

(5.5745=0.18)XI0· 4 

(.2.4519'O.18)XI0· 3 

(-2.73425±0.034)"10· 2 

(2.036106±0.003)XI0·[ 

(2.6829±0.10)Xl0- 4 

(2.774±2.4)XI0· 4 

(3.63685±0.04)X10· 2 

(1.9022'0.24)XI0· 5 

(.3.77789'0.04)XI0· 4 

(7.001'5.0)xl0· 8 

(-3.143±1.4)xl0· 6 

(1.6559±0.6)X[0·7 

(5.5117±0.32)'10· 7 

(.3.4123±1.0)xlO· 7 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 

Table 45.3. Rotational and centrifugal distortion constants 

for DZ
160 [73057J. 

Parameter 

G 

l' xxxx 

l' 
yyyy 

T~ZZZ 

1 ' 

"2 

HJ 

HJK 

H
KJ 

1\ 
ZhJ 

hJK 

hK 

GKJK 

G
KJ 

GK 

gK 

FZ 

F3 

FS 

D2
160 (0,0,0) State 

(MHz) 

462 278.854(52) 

2lB e38.Z33(33) 

145 Z58.0Z2(21) 

·66.654 (11) 

'7.650(4) 

'963.936(68) 

71.429(76) 

'51.107(79) 

0.174(2)X10' Z 

.0.776(4l)XlO· 2 

-7.862 (57) XlO- 2 

55.527(42)X10- 2 

0.181 (1) '10' 2 

-0.266(17)XlO- Z 

11.824 (134) xI0· 2 

·0.154(16)X10· 3 

0.612(42)x10- 3 

-1.923(29) x10· 3 

·0.660(42)X10' 3 

.0.133(27) x 10- 6 

4.991(64)xJO· 6 

-0.098 (2)X10- 7 

Kive1son-Wilson Rotational Constants: 

A 

B 

c 

462 291.698 

217 982.286 

145 301.126 

DZ
160 (0,1,0) State 

(~IHz) 

498 730(24) 

220 039(14) 

143 611(6) 

-74.1 (7) 

-7.67(24) 

-1491.2(37) 

101. 0(32) 

-17.5(56) 

1.05(3) 

498 746 

219 960 

143 672 

1593 

J. Phys. Chem. lItef. Data, Vol. 1, No.4, 1918 



1594 FRANK J. LOVAS 
Table 45.4. Rotational and centrifugal distion constants 

for 0 170 and 0 180 [73056J. 
2 2 

Parameter 

G 

fI 

c 

T~XXX 
1 ' yyyy 

T' zzzz 
1 ' 1 

T2 
HJ 

HJK 

H
KJ 

HK 

2hJ 

hJK 

hK 

G
KJK 

G
KJ 

GK 

8K 

FZ 

F3 

FS 

0 2
170 Va1ue a 

(MHz) 

456 766.850(250) 

218 041. 011 (160) 

144 701.487(58) 

-66.219(44) 

-7.405(18) 

-938.124 (240) 

72.050(270) 

·47.660(280) 

0.174 X 10· 2 

-0.776 x 10· 2 

'7.723(46)X10· 2 

0.53655(35) 

0.181X10· 2 

'0.266 X 10- 2 

0.11636 (63) 

'0.154 X10· 3 

0.612'10. 3 

-1.862(4)X10' 3 

-O.660xIO· 3 

'0.133 x 10- 6 

4.867(2)X10- 6 

0.098X10· 7 

Kivelson·Wilson Rotational Constants: 

A 

B 

c 

456 779.808 

217 985.875 

144 743.666 

o 180 Value a 
2 

(MHz) 

451 891.921(530) 

218 045.181(280) 

144 201.681(140) 

-66.653(83) 

·7.537(45) 

'920.459(50) 

67.238(550) 

'49.030(570) 

0.174xIO· 2 

-0.776 x 10· 2 

-7.049(120)X10- 2 

0.51773(77) 

0.177(1)X10- 2 

-0.266"10- 2 

0.10905(150) 

·0.154x10' 3 

0.612 X10· 3 

·1.834 (1)X10- 3 

·0.660x10- 3 

-0.133 x 10· 6 

4.991 x 10' 6 

'0.098xlO- 7 

451 905.017 

217 990.613 

144 243.154 

a In cases where no uncertainties are indicated the values 

were fixed at those obtained for D2
160. 
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Table 45.5. Rotational and centrifugal distortion constants 

for HD180 and the (0,1,0) state of HD160 . 

Parameter HDl80 Value (MHz) 

[70059J 

G. 692 872.91(879) 

III 271 598.61 (201) 

C 190 714.17(280) 

T~XXX -70.04(24) 

~~yyy -13.043(220) 

T;ZZZ -1599.58(275) 

T1 -268.61(265) 

T2 -115.86(357) 

HJ 0.00161 (49) 

HJK 0.0516(42) 

0.582(72) 

0.00088(20) 

0.0666(66) 

0.225(30) 

0.0103(13) 

H016 a 

Kivelson-Wilson Rotational Constants: 

A 

c 

692 883.9 

271 530.5 

190 771.3 

(0,1,0) State Ulllz) 

[71035J 

764 781 (48) 

276 856(16) 

189 567(14) 

-81.66(50) 

-12.85(40) 

-2953.0(93) 

-265.5(35) 

-49.2(37) 

3.22(1l) 

-0.0156(15) 

Table 45.6. Ilyperfine constants for various isotopic species of H20 in in individual 

rotational states. 
----. 

Isotopic Rotational eqQ (D) (kilz) c (D) (kHz) c (il) (kHz) Reference 

Species State 

Ii 160 
2 6 16 -32.70 B [67014J 

523 -31.75 8 [67014J 

Iw l6a 2Z0 80.10(3) -2.07(1) -42.38(2) [67023J 

221 79.16(3) 2.04(1) -43.23(3) [67023J 

7 43 
-15.65(20) -3.16(3) - 26.15 (5) [68014J 

744 -15.65(20) -3.16(3) -26.15(5) [68014J 

°2° 3 13 
-72.92(2) -2.62(1) [67023J 

2 20 
49.57(2) -2.80(1) [67023J 

441 78. 5 (1) - 2.86 (3) [68014J 

5 32 8.3 (1) - 2 . 60 (2) [680l4J 

a Kuko1ich [69033J obtained the following values c (6 16 ) = -32.78(30) kHz, 

c (5
23

) = -31.84(30) kHz, 0 (6
16

) = 14.63(30) kHz, and [) (5 23 ) = 10.89(30) kllz. 

where D is the spin-spin interaction. 

1595 
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Table 45.7. Diagonal components of the hyperfine tensors for HZO. 

Isotopic Atom Xaa (kHz) Xbb (kHz) Xcc (kHz) i' (kHz) 1.l
bb 

(kHz) Mcc (kHz) 
Species aa 

H 160 2 H -35.14(15) -30.68(30) -32.68(16) 

llD 160 H -56.81(30) -8.80(8) -23.28(10) 

D -l.Oi(l) -4.3Z(4) - 3.57 (2) 

D 160 2 0 307.91(14) -133.13(14) -174.78(20) - 2 . 9 9 (1) -2.36(2) -2.64(1) 

1l/
7

0 
170 -8899. -1269. 10 169. 

Ho 170 170 -7877.8 -2229. 10 106.8 

o 170 a 
2 

170 -8896.4 -1210.4 10 106.8 

a Calculated from the H0170 values. 

Table 45.8. Zeerna~ constants and electric dipole moment for H20. 

Parameters HZ
160 Value 

~a (D) 

ub (D) 1.8546(4) 

&aa (UN) 0.6650(20) 

gbb (UN) 0.7145(20) 

gce (~N) 0.6465(20) 

2Xaa-Xbb-Xcc 
b 

2Xbb-Xcc-Xaa 
b 

a See reference [53015J. 

b Units are erg/G 2 'rnole. 

HD160 Value 

0.6567(4) 

1. 7318(9) 

O.623 a 

O.40S a 

0.438 a 

Table 45.9 Additional references for H20. 

Microwave t-Hcrowave Stark Zeeman 

Spectrum Spectrum Effect Effect 

[46001] [54006] [48010] [49011J 

[46002J [54012] [49012] [S1008J 

[46003] [55011] [72051] [51009] 

[47006J [66030] [72052] [63020] 

[49010] [66031] [75008J [65021J 

[53013J [70053J [69035] 

[53014] [71005] 

[53016J [74043J 

[53018J 

J. 'hy •. Ch ..... lI..f. hta, Vol. 7, No.4, 1978 

D2
160 Value Reference 

[73059J 

1.8545(4) [73059,73060] 

0.3233(10) [69033] 

0.3580 (10) [69033J 

0.3226(10) [69033J 

-2.3(10)X10- 6 [69033J 

-1.1(6)XIO-6 [69033] 

Hyperfine Pressure Other Broadening 
Structure Line Width 

[59014] [65022] [54011J 

[60006] [69030] [62003J 

[64020] [69032J [67025J 

[69034J [69052J 

[69051] [69053J 

[ 71027] [70054J 

Reference 

[67024J 

[67024] 

[67024J 

[67024,67023] 

[75009] 

[73056,69031] 

[73056] 
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TABLE 45.10. The microwave spectrum of H20 

180topic species f(K:.K') - r(K~.K'·J F ~ F" 17 (VI'V2'V,J Frequency (Une.) Reference 

(MHz) (MHz) 

H2160 6( I, 6) - 5( 2, 3) 7 6 (0,0,0) 22235.044 I IE-3) [69033] 
6( I, 6) - 51 2, 3) 6 5 (0,0,0) 22235.077 ( lE-3) [69033J 
6( I, 6) - 5( 2, 3) (0,0,0) 22235.080 (OIE-4) [69033] 
6( I, 6) - 5( 2, 3) 5 4 (0,0,0) 22235.120 ( IE-3) [69033] 
6( I, 6) - 5( 2, 3) 6 6 (0,0,0) 22235.253 ( IE-3) [69033] 
6( 1, 6) - 5( 2. 3) 5 5 (0,0,0) 22235.298 I IE-3) [69033] 
3( 2, 1) - 4( I, 4) (0,1,0) 67803.62 ( 0.10) [71036] 
3( 1, 3) - 2( 2, 0) 10,0,0) 183310.091 ( 2E-3) [71032] 

10! 2, 9) - 9( 3, 6) (0,0,0) 321225.644- ( 0.24) [72049] 
5( 1, 5) - 4( 2, 2) (0,0,0) 325152.919 ( 0.03) [72049] 
4( I, 4) - 3( 2, 1) (0,0,0) 380197.372 ( 0.03) [72049j 
7( 5, 3) - 6( 6, 0) (0,0,0) 437346.667 ( 0.20) [72049] 
6( 4, 3) - 5( 5, 0) (0,0,0) 439150.812 ( 0.05) [720491 
7( 5, 2) - 6( 6, 1) (0,0,0) 443018.295 ( 0.21) [72049] 
4( 2, 3) - 3( 3, 0) (0,0,0) 448001.075 ( 0.02) [72049] 
6( 4, 2) - 5( 5, 1) (0,0,0) 470888.947 ( 0.19) [72049] 
5( 3, 3) - 4(4.0) (0,0,0) 474689.127 ( 0.07) [72049] 
6( 2, 4) - 7( I, 7) (0,0,0) 488491.133 ( 0.38) [72049J 
1( 1, 0) - I( 0, 1) (0,0,0) 556936.002 ( 0.09) [72049] 
5( 3, 2) - 4( 4, 1) (0,0,0) 620700.807 ( 0.39) [72049] 
2( 1, 1) - 2( 0, 2) (0,0,0) 752033.227 ( 0.49) [72049] 

H/,O 6( 1, 6) - 5( 2, 3) 13/2 1112 (0,0,0) 13533.79 ( 0.10) [710361 
6( I, 6) - 5( 2, 3) 15/2 13/2 (O,O,O) 13534.41 ( 0.10) [71036] 
6( 1, 6) - 5( 2, 3) 11/2 9/2 (0,0,0) 13534.41 ( 0.10) [71036] 
6( 1, 6) - 5( 2, 3) 9/2 7/2 (0,0,0) 13536.02 ( 0.10) [71036] 
6( I, 6) - 5( 2, 3) 17/2 15/2 (0,0,0) 13537.06 ( 0.10) [71036] 
6( I, 6) - 5( 2, 3) 7/2 5/2 (0,0,0) 13537.97 ( 0.10) [71036] 
3( 1, 3) - 2( 2, 0) 9/2 712 (0,0,0) 193999.796 ( 0.01) [75009J 
3( I, 3) - 2( 2, 0) 7/2 7/2 (0,0,0) 193999.796 ( 0.01) [75009] 
3( 1, 3) - 2( 2, 0) 712 5/2 (0,0,0) 194000.310 ( 0.01) [75009] 
3( I, 3) - 2( 2, 0) 5/2 5/2 (0,0,0) 194001.675 ( 0.01) [75009] 
3( I, 3) - 2( 2, 0) 9/2 9/2 (0,0,0) 194001.675 ( 0.01) [750091 
3( I, 3) - 2( 2, 0) 5/2 3/2 (0,0,0) 194002.998 ( 0.01) [75009] 
3( I, 3) - 2( 2, 0) 11/2 9/2 (0,0,0) 194004.172 ( 0.01) [75009] 
3( I, 3) - 2( 2, 0) 3/2 3/2 (0,0,0) 194004.172 ( 0.01) [75009] 
3( I, 3) - 2( 2, 0) 3/2 112 (0,0,0) 194005.835 ( 0.01) [75009] 
3( 1, 3) - 2( 2, 0) 1/2 112 (0,0,0) 194007.002 ( 0.01) [75009J 
5( 1, 5) - 4( 2, 2) 13/2 1112 (0,0,0) 323825.089 ( 0.01) [75009] 
5( I, 5) - 4( 2, 2) 15/2 13/2 (0,0,0) 323827.873 ( 0.01) [75009J 
4( I, 4) - 3( 2, 1) 11/2 9/2 (0,0,0) 385784.860 ( 0.01) [75009] 
4( I, 4) - 3( 2, 1) 13/2 11/2 (0,0,0) 385788.189 ( 0.01) [75009] 
4( 2, 3) - 3( 3, 0) 11/2 9/2 (0,0,0) 469808.134 ( 0.01) [75009J 
4( 2, 3) - 3{ 3, 0) 13/2 !l/2 (0,0,0) 469811.064 ( 0.01) [75009] 
I( 1, 0) - I( 0, I) (0,0,0) 552020.960 ( 0.01) [75009] 
2( I, 1) - 2( 0, 2) (0,0,0) 748458.254 ( 0.01) [75009] 

H2
1BO 6( 1, 6) - 5( 2, 3) (0,0,0) 5625.147 ( 0.02) [70025] 

3( 1, 3) - 2( 2, 0) (0,0,0) 203407.52 ( 0.02) (72050] 
5( I, 5) - 4( 2, 2) (0,0,0) 322465.17 ( 0.05) [720501 
4( 1, 4) - 3( 2, I) (0,0,0) 390607.76 ( 0.04) [72050] 
4( 2, 3) - 3( 3, 0) (0,0,0) 489054.26 ( 0.08) [72050] 
6( 2, 4) - 7( 1, 7) (0,0,0) 517181.96 ( 0.21) [72050] 
6( 4, 3) - 5( 5, 0) (0,0,0) 520137.32 ( 0.47) [72050J 
5( 3, 3) - 4( 4, 0) (0,0,0) 537337.57 ( 0.47) [72050J 
1( 1, 0) - I( 0, 1) (0,0,0) 547676.44 ( 0.06) [720501 
6( 4, 2) - 5( 5, 1) (O,O,O) 554859.87 ( 0.49) [72050J 
5( 3, 2) - 4( 4, 1) (0,0,0) 692079.14 ( 0.60) [72050] 
2( 1, 1) - 2( 0, 2) (0,0,0) 745320.20 ( 0.48) [72050] 

H l60D 7( 6, 1) - 7( 6, 2) (0,0,0) 2.340 (·1E-3) [74005] 
5( 5,0) - 5( 5, 1) (0,0,0) 3.259 ('IE-3) [74005J 
6( 5, 1) - 6( 5, 2) (0,0,0) 35.484 (*IE-3) [74005] 
4( 4, 0) - 4( 4, 1) (0,0,0) 54.618 ('1E-3) [74005J 
7( 5, 2) - 7( 5, 3) (0,0,0) 209.887 (05E-3) [74005J 
51 4, 1) - 5( 4, 2) 9/2 5 IlI2 5 (0,0,0) 486.266 ( 2E-3) (62019) 
5( 4, 1) - 5( 4, 2) 9/2 4 11/2 5 (0,0,0) 486.450 ( 2E-3) 162019J 
5( 4, 1) - 5( 4, 2) 13/2 6 1112 5 (0,0,0) 486.487 ( 2E-3) [62019] 
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TABLE 45.10. The microwave spectrum of H20-Continued 

Isotopic species /(K:,K') - J"(K~.K"J F F, r r; (v .. v 2,v:J Frequency (Une.) Reference 
(MHz) (MHz) 

H'60D 5( 4, 1) - 5( 4, 2) (0,0,0) 486.528 (*2E-3) [62019] 

5( 4, 1) - 5( 4, 2) U/2 5 9/2 4 (0,0,0) 486.569 ( 2E-3) [62019] 

5( 4, 1) - 5( 4, 2) 11/2 5 13/2 6 (0,0,0) 486.607 ( 2E-3) [62019J 

3{ 3, 0) - 3{ 3, 1) 3/2 2 5/2 3 (0,0,0) 824.478 ( 2E-3) [620191 

3( 3, 0) - 3( 3, 1) 712 4 9/2 4 (0,0,0) 824.507 ( 2E-3) [62019J 

3( 3, 0) - 3( 3, 1) 712 4 5/2 3 (0,0,0) 824.525 ( 2£-3) [62019J 

3( 3, 0) - 3( 3, 1) 5/2 3 7/2 3 (0,0,0) 824.549 ( 2E-3) [62019] 

3( 3, 0) - 3( 3, I) 9/2 4 7/2 3 (0,0,0) 824.569 ( 2E-3) [62019] 

3( 3, 0) - 3( 3, 1) 7/2 4 5/2 2 (0,0,0) 824.604 ( 2E-3) [62019] 

3( 3, 0) - 3( 3, 1) 9/2 4 9/2 4 (0,0,0) 824.671 ( 2E-3) [62019] 

3( 3, 0) - 3( 3, 1) 7/2 4 7/2 4 (0,0,0) 824.671 ( 2E-3) [62019J 

3( 3, 0) - 3( 3, 1) 7/2 3 7/2 3 (0,0,0) 824.671 ( 2E-3) [62019] 

3( 3, 0) - 3( 3, 1) 5/2 3 5/2 3 (0,0,0) 824.671 ( 2E-3) [62019J 

3( 3, 0) - 3( 3, 1) 5/2 2 5/2 2 (0,0,0) 824.671 ( 2E-3) [620191 
3( 3, 0) - 3( 3, 1) 3/2 2 3/2 2 (0,0,0) 824.671 ( 2E-3) [62019J 
3( 3, 0) - 3( 3, 1) 5/2 2 7/2 4 (0,0,0) 824.742 ( 2E-3) [62019J 
3( 3, 0) - 3( 3, 1) 7/2 3 9/2 4 (0,0,0) 824.773 ( 2E-3) [62019J 
3( 3, 0) - 3( 3, 1) 712 3 5/2 3 (0,0,0) 824.790 ( 2E-3) [62019] 
3( 3, 0) - 3( 3, 1) 5/2 3 7/2 4 (0,0,0) 824.814 ( 2E-3) [62019] 
3( 3, 0) - 3( 3, 1) 9/2 4 712 4 (0,0,0) 824.834 ( 2E-3) 162019J 
3( 3, 0) - 3( 3, 1) 5/2 3 3/2 2 (0,0,0) 824.864 ( 2E-3) [62019J 
8( 5, 3) - 8( 5, 4) (0,0,0) 892.229 (*0.02) [74005] 
6( 4, 2) - 6( 4, 3) (0,0,0) 2394.56 ( 0.05) [550 !OJ 
9( 5, 4) - 9( 5, 5) (0,0,0) 3044.71 ( 0.10) [55010J 
5( 0, 5) - 4{ 2, 2) (0,0,0) 3296.488 (*0.24) [74005] 
4{ 3, 1) - 4{ 3, 2) (0,0,0) 5702.78 ( 0.06) [53017] 
7( 4, 3) - 7( 4, 4) (0,0,0) 8577.812 ( 0.04) [68014] 

1O( 5, 5) - 1O( 5, 6) (0,0,0) 8837.21 ( 0.10) [71035] 
2( 2, 0) - 2( 2, 1) 5/2 2 3/2 1 (0,0,0) 10278.080 ( lE-3) [64020J 
2( 2, 0) - 2( 2, 1) 3/2 2 112 1 (0,0,0) 10278.080 ( lE-3) [64020J 
2( 2, 0) - 2( 2, 1) 7/2 3 5/2 3 (0,0.0) 10278.137 ( IF~3) [64020J 
2( 2, 0) - 2( 2, 1) 3/2 2 5/2 3 (0,0,0) 10278.137 ( IE-3) [64020] 
2( 2, 0) - 2( 2, 1) 3/2 1 lI2 ] (0,0,0) 10278.168 ( 1E-3) [64020] 
2( 2, 0) - 2( 2, 1) 5/2 2 712 3 (0,0,0) 10278.168 ( lE-3) [64020J 
2( 2,0) - 2( 2, 1) 3/2 1 5/2 3 (0,0,0) 10278.226 ( lE-3) [64020] 
2( 2, 0) - 2( 2, 1) 3/2 2 3/2 2 (0,0,0) 10278.246 ( lE-3) [64020J 
2( 2, 0) - 2( 2, 1) 5/2 2 5/2 2 (0,0,0) 10278.246 ( lE-3) [64020J 
2( 2, 0) - 2( 2, 1) 5/2 3 5/2 3 (0,0.0) 10278.246 ( IE-3) [64020] 
2( 2, 0) - 2( 2, 1) 7/2 3 7/2 3 (0,0,0) 10278.246 ( 1E-3) [640201 
2( 2, 0) - 2( 2, 1) 5/2 3 3/2 1 (0,0,0) 10278.264 ( 1E-3) [64020] 
2( 2, 0) - 2( 2, 1) 112 1 3/2 1 (0,0,0) 10278.323 ( lE-3) [64020] 
2( 2, 0) - 2( 2, 1) 7/2 3 5/2 2 (0,0,0) 10278.323 ( IE-3) [64020] 
2( 2, 0) - 2( 2, 1) 5/2 3 7/2 3 (0,0,0) 10278.355 ( IE-3) [64020] 
2( 2, 0) - 2( 2, 1) 5/2 3 3/2 2 (0,0,0) 10278.355 ( lE-3) [640201 
2( 2, 0) - 2( 2, 1) 3/2 1 5/2 2 (0,0,0) 10278.413 ( IE-3) [64020] 
2( 2, 0) - 2( 2, I) 1/2 1 3/2 2 (0,0.0) 10278.413 ( lE-3) [64020] 
2( 2, 0) - 2( 2, 1) (0,1,0) 10557.45 ( 0.05) [71035J 
6( 2, 4) - 7( 0, 7) (0,0,0) 11618.2 ( 0.1 ) [73062] 
3( 2, 1) - 4{ 1, 4) (0,0.0) 20460,01 ( 0.05) [70023J 
5( 3, 2) - 5( 3, 3) (0,1,0) 21820.34 ( 0.10) [71035J 
5( 3, 2) - 5( 3, 3) (0,0,0) 22307.67 ( .0.05) [48011] 

lI( 5, 6) - ll( 5, 7) (0,0,0) 22581.57 ( 0.10) [71035J 
8( 4, 4) - 8( 4, 5) (0,0,0) 24884.77 .( 0.05) [53017] 
7( I, 7) - 6( 2, 4) (0,0,0) 26880.38 ( 0.05) [53017] 
6( 2, 5) - 5( 3, 2) (0,1,0) 27892.29 ( 0.10) [71035] 

Il( 7, 5) - 12( 6, 6) (0,0,0) 28668.34 ( 0.10) /71035] 
1I( 7, 4) - 12( 6, 7) (0,0,0) 31670.43 ( 0.10) [71035] 
13( 2,12) - 12( 3, 9) (0,0,0) 45902.54 ( 0.10) [71035J 
3( 2, 1) - 3( 2, 2) (0,0,0) 50236.30 ( 0.10) [56016] 
3( 2, I) - 3( 2, 2) (0,1,0) 51675.47 ( 0.10) [71035] 

12( 5, 7) - 12( 5, 8) (0,0,0) 51917.87 ( 0.10) [71035] 
4{ 3, I) - 5( 2, 4) (0,0,0) 61185.95 ( 0.10) [70028] 
9( 4, 5) - 9( 4, 6) (0,0,0) 61704.59 ( 0.20) [70028] 
6( 3, 3) - 6( 3, 4) (0,1,0) 63155.55 ( 0.10) [71035] 
6( 3, 3) - 6( 3, 4) (0,0,0) 64427.34 ( 0.10) [70028J 
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TABLE 45.10. The microwave spectrum of H 20-Continued 

Isotopic species f(K:X.J - r (K~,K") F ~ F" r: (V1,V2,Vg) Frequency (Une.) Reference 

(MHz) (MHz) 

H l60D 3( 1, 2) - 2( 2, 1) (O,I,O) 67153.04 ( 0.10) [71035] 
6( 0, 6) - 5( 2, 3) (0,0,0) 69550.58 ( 0.10) [700231 
l( 1, 0) - 1( I, 1) (0,0,0) 80578.15 ( 0.15) [56016] 
7( 3, 5) - 6( 4, 2) (0,0,0) 87962.81 ( 0.02) [71037] 
5( I, 5) - 4( 2, 2) (0,0,0) 120778.19 ( 0.01) [71037] 
7( 1, 6) - 6( 3, 3) (0,0,0) 127527.533 (*3.00) [74005J 

10( 4, 6) - lOt 4, 7) (0,0,0) 134770.22 ( 0.04) [71037J 
6( 1, 6) - 5( 2, 3) (0,0,0) 138530.57 ( 0.06) [71037] 
4( 2, 2) - 4( 2, 3) (0,0,0) 143727.21 ( 0.04) [71037] 
7( 3, 4) - 7( 3, 5) (0,0,0) 151616.19 ( 0.03) [71037J 
9( 6, 4) - 10( 5, 5) (0,0,0) 160329.47 ( 0.10) [70023] 
9( 6, 3) - lOt 5, 6) (0,0,0) 169246.05 ( 0.10) [71037] 
3( 2, 1) - 4( 0, 4) (0,0,0) 207110.65 ( 0.10) [73061] 
7( 2, 5) - 8( I, 8) (0,0,0) 207345.71 ( 0.07) [71037J 
9{ 4, 6) - 8( 5, 3) (0,0,0) 210310.65 ( 0.02) [71037] 
3{ I, 2) - 2( 2, 1) (0,0,0) 225896.72 ( 0.04) [71037J 
7( 2, 5) - 8( 0, 8) (0,0,0) 228072.253 (*0.51) {74005] 
2( 1, 1) - 2( 1, 2) (0,0,0) 241561.55 ( 0.04) [71037] 
7( 3, 4) - 6( 4, 3) (0,0,0) 241973.57 ( 0.04) [71037] 
5( 2, 3) - 4( 3, 2) (0,0,0) 255050.26 ( 0.06) [71037] 
7( 5, 3) - 8( 4, 4) (0,0,0) 258223.76 ( 0.10) [71037] 
2( 2, 0) - 3( 1, 3) (0,0,0) 266161.07 ( 0.03) [71037J 
9( 4, 5) - 8( 5, 4) (0,0,0) 272907.54 ( 0.03) [71037] 
7( 5, 2) - 8( 4, 5) (0,0,0) 283318.59 ( 0.02) [71037] 
8( 3, 5) - 8{ 3, 6) (0,0,0) 305038.55 ( 0.11) [71037] 
5( 2, 3) - 5( 2, 4) (0,0,0) 310533.29 ( 0.05) [710371 
6( 2, 5) - 5( 3, 2) (0,0,0) 313750.62 ( 0.03) [71037] 
5( 4, 2) - 6( 3, 3) (0,0,0) 317151.25 ( 0.05) [71037] 
3( 3, 1) - 4( 2, 2) (0,0,0) 335395.50 ( 0.03) [71037] 
5( 3, 2) - 6( 1, 5) (0,0,0) 356839.62 (*1.79) [74005] 
5( 4, 1) - 6( 3, 4) (0,0,0) 382065.10 ( 0.09) [71037] 
1( 0, 1) - 0( 0, 0) (0,0,0) 464924.52 ( 0.03) [71037] 
3( 3, 0) - 4( 2, 3) (0,0,0) 479947.37 ( 0.10) [71037J 
3( 1, 2) - 3( 1, 3) (0,0,0) 481779.50 ( 0.28) [71037] 
2( 0, 2) - 1( 1, 1) (0,0,0) 490596.64 ( 0.06) [71037] 
8( 1, 7) - 7( 3, 4) (0,0,0) 497675.668 ('4.53) [74005] 
1( I, 0) - 1( 0, I) (0,0,0) 509292.42 ( 0.05) [71037] 
2( 2, 0) - 3( 0, 3) (0,0,0) 537792.770 (*0.24) [74005] 
8( 3, 6) - 7( 4, 3) (0,0,0) 539935.90 ( 0.34) [71037J 
9( 3, 6) - 9( 3, 7) (0,0,0) 540375.466 ('0.94) [74005J 
8( 2, 6) - 9( I, 9) (0,0,0) 548552.3ll (*1.77) [74005] 
8( 2, 6) - 9( 0, 9) (0,0,0) 559427.696 (*1.96) [74005] 
6( 2, 4) - 6( 2, 5) (O,O,O) 559816.74 ( 0.29) [71037] 
2( 1, 1) - 2( 0, 2) (0,0,0) 599926.71 ( 0.12) (71037) 
7( 2, 6) - 6( 3, 3) (0,0,0) 622483.456 (*0.61) [74005] 
3( I, 2) - 3( 0, 3) (0,0,0) 753411.15 ( 0.38) [71037J 
6( 5, 2) - 7( 4, 3) (0,0.0) 766163.057 ('2.14) [74005] 
6( 5, 1) - 7( 4, 4) (0,0,0) 774776.302 ('2.12) [74005] 
4( I, 3) - 4( 1,4) (0,0,0) 797486.719 (*0.25) [74005] 

D2160 3( I, 3) - 2( 2, 0) 3 0 2 0 (0,0,0) 10919.301 ( IE-3) [57009] 
3( 1, 3) - 2( 2, 0) 5 2 4 2 (0,0,0) 10919.357 ( IE-3) [57009] 
3( 1, 3) - 2( 2, 0) (0,0.0) 10919.420 (*IE-4) [70024] 
3( I, 3) - 2( 2, 0) 4 2 3 2 (0,0,0) 10919.521 ( IE-3) [57009] 
3( I, 3) - 2( 2, 0) 3 2 2 2 (0,0,0) 10919.603 ( lE-3) [57009] 
4( 4, 1) - 5( 3, 2) (0,0,0) 10947.113 ( lE-4) [70024J 
4( 1, 4) - 3( 2, 1) (0,1,0) 29695.58 ( 0.10) 171038] 
8( 7, 2) - 9( 6, 3) (0,0,0) 30182.49 ( 0.03) 173056] 
8( 7, 1) - 9( 6, 4) (O,o,o) 30778.50 ( 0.03) [73056] 
4( 2, 3) - 3( 3, 0) (0,0,0) 43414.57 ( 0.03) [56016] 

5( 2, 3) - 6( I, 6) (0,1,0) 50538.74 ( 0.10) [71038] 
5( I, 5) - 4( 2. 2) (0,1,0) 51436.58 ( 0.10) [71038J 
4( 2, 2) - 3( 3, 1) (0,1,0) 54216.60 ( 0.10) [71038] 

4( 4, 0) - 5( 3, 3) (0,0,0) 55482.32 ( 0.03) [56016] 

8( 5, 4) - 7( 6, 1) (0,0,0) 70240.63 ( 0.03) [70028] 

8( 5, 3) - 7( 6, 2) (0,0,0) 74471.69 ( 0.03) [70028J 
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TABLE 45.10. The microwave spectrum of H20-Continued 

IlIOwpic species f(K-,K'+J - r (K:.K"J F Fj F" r. (v j ,v2,val Frequency (Une.) Reference 
(MHz) (MHz) 

D2160 6( I, 6) - 5( 2, 3) (O,O,O) 93350.06 ( 0.03) [70028] 

9( 8, 2) - 1O( 7, 3) (O,O,O) 103076.40 ( 0.06) [70028] 

9( 8, 1) - 1O( 7, 4) (0,0,0) 103152.89 ( 0.06) [70028] 

6( 2, 4) - 7( I, 7) (0,0,0) 104875.71 ( 0.06) [70028] 

Il( 2,10) - 10( 3, 7) (0,0,0) 120183.28 ( 0.06) 170026] 

10( 9, 2) - H( 8, 3) (0,0,0) 145134.80 ( 0.06) [70023] 

10( 9, 1) - ll( 8, 4) (0,0,0) 145143.82 ( 0.06) 170023] 

4( I, 4) - 3( 2, 1) (0,0,0) 151710.40 ( 0.06) [70028] 
5(5,1)- 6( 4, 2) (0,0,0) 180171.22 ( 0.09) {7oo281 

5( I, 5) - 4( 2, 2) (0,0,0) 181883.02 ( 0.09) [70028] 

5( 5, 0) - 6( 4, 3) (0,0,0) 187633.10 ( 0.09) [700281 
7( 4, 4) - 6( 5, 1) (0,0,0) 192519.44 ( 0.09) [70028J 

12( 8, 5) - 1I( 9, 2) (0,0,0) 215689.00 ( 0.09) [70023] 
12( 8, 4) - Il( 9, 3) (0,0,0) 215731.72 ( 0.09) [70023] 

7( 4, 3) - 6( 5, 2) (0,0,0) 218442.50 ( 0.09) [70028] 
4( 2, 2) - 3( 3, 1) (0,0,0) 227010.50 ( 0.09) [70028] 

H( 3, 8) - 12( 2,11) (0,0,0) 254484.27 ( 0.12) [70026] 
H( 7, 5) - lOt 8, 2) (0,0,0) 265060.07 ( 0.12) [730571 
1I( 7, 4) - 10( 8, 3) (0,0,0) 265381.30 ( 0.12) [73057] 
6( 6, 1) - 7( 5, 2) (0,0,0) 307107.53 ( 0.12) [70028] 
6( 3, 4) - 5( 4, 1) (0,0,0) 307743.14 ( 0.12) [70028] 
6( 6, 0) - 7( 5, 3) (0,0,0) 308133.65 ( 0.12) 170028] 
I( I, 0) - I( 0, 1) (0,0,0) 316799.81 ( 0.12) [70028] 
5( 2, 4) - 4( 3, 1) (0,0,0) 339035.26 ( 0.15) [70028] 
2( 1, 1) - 2( 0, 2) (0,0,0) 403561.82 ( 0.15) [730571 
3( I, 2) - 2( 2, 1) (0,0,0) 458531.45 ( 0.15) [73057] 
2( O. 2) - l( I, 1) (0,0,0) 468246.57 ( 0.15) [73057J 
1( 1, 1) - O( 0, 0) (0,0,0) 607349.6 ( 0.2 ) [70027] 
6( 2, 4) - 6( 1, 5) (0,0,0) 890395.0 ( 3.0 ) [72051] 

D2110 4( 4, 0) - 5( 3, 3) 3/2 5/2 (0,0,0) 21311.05 ( 0.03) [73056] 
4( 4, 0) - 5( 3, 3) 13/2 15/2 (0,0,0) 21312.20 ( 0.03) [73056] 
4( 4, 0) - 5( 3, 3) 712 912 (0,0,0) 21313.80 ( 0.03) ['7'3056) 
4( 4, 0) - 5( 3, 3) 1112 13/2 (0,0,0) 21314.50 ( 0.03) [73056J 
4( 4, 0) - 5( 3, 3) 9/2 11/2 (0,0,0) 21314.80 ( 0.03) [73056] 
3( I, 3) - 2( 2, 0) 9/2 7/2 (0,0,0) 22454.04 ( 0.03) [73056] 
3( 1, 3) - 2( 2, 0) 712 7/2 (0,0,0) 22454.04 ( 0.03) [73056J 
3( 1, 3) - 2( 2, 0) 712 5/2 (0,0,0) 22454.60 ( 0.03) [73056] 
3( 1, 3) - 2( 2, 0) 5/2 712 (0,0,0) 22455.3 ( 0.1 ) [73056J 
3( I, 3) - 2{ 2, 0) 5/2 5/2 (0,0,0) 22455.64 ( 0.03) [73056] 
3{ I, 3) - 2( 2, 0) 5/2 3/2 (0,0,0) 22457.09 ( 0.03) [73056] 
3( I, 3) - 2( 2, 0) 3/2 512 (0,0,0) 22457.09 ( 0.03) [730561 
3( 1, 3) - 2( 2, 0) 1l/2 9/2 (0,0,0) 22458.24 ( 0.03) [73056) 
3( 1, 3) - 2( 2, 0) 3/2 112 (0,0,0) 22460.03 ( 0.03) [730561 
3( I, 3) - 2( 2, 0) 112 112 (0,0,0) 22461.10 ( 0.03) [73056J 
5( 3, 2) - 4( 4, 1) 13/2 11/2 (0,0,0) 25835.35 ( 0.03) [73056] 
5( 3, 2) - 4( 4, 1) 9/2 7/2 (0.0.0) 25836.10 ( 0.03) [73056] 
5( 3, 2) - 4( 4, I) 15/2 13/2 (0,0,0) 25837.40 ( 0.03) [73056] 
5( 3, 2) - 4( 4, I) 5/2 3/2 (0,0,0) 25838.55 ( 0.03) [73056J 
9(6,4)- 8( 7, 1) 21/2 19/2 (0,0,0) 30414.69 ( 0.03) [73056] 
9( 6, 4) - 8( 7, 1) 15/2 13/2 (0,0,0) 30415.38 ( 0.03) [73056] 
9( 6, 4) - 8( 7, 1) 23/2 2112 (0,0,0) 30415.90 ( 0.03) [73056] 
9( 6, 3) - 8( 7, 2) 2112 19/2 (0,0,0) 31099.88 ( 0.03) [73056J 
9( 6, 3) - 8( 7, 2) 15/2 13/2 (0,0,0) 3HOO.57 ( 0.03) [73056] 
9( 6, 3) - 8( 7, 2) 23/2 2112 (0,0,0) 31101.09 ( 0.03) [73056] 
9( 8, 2) - lOt 7, 3) 13/2 15/2 (0,0,0) 34453.65 ( 0.03) [73056] 
9( 8, 2) - 10( 7, 3) 23/2 25/2 (0,0,0) 34453.89 ( 0.03) [73056] 
9( 8, 2) - lOt 7, 3) 15/2 17/2 (0,0,0) 34454.47 ( 0.03) [73056] 
9( 8, 2) - lOt 7, 3) 21/2 23/2 (0,0,0) 34455.07 ( 0.03) [73056] 
9( 8, 2) - 10( 7, 3) 19/2 2112 (0,0,0) 34455.25 ( 0.03) [730561 
9( 8, 1) - 10( 7, 4) 13/2 15/2 (0,0,0) 34544.00 ( 0.03) [73056J 
9( 8, 1) - 10( 7, 4) 23/2 25/2 (0,0,0) 34544.30 ( 0.03) [73056J 
9( 8, 1) - 10( 7, 4) 15/2 17/2 (0,0,0) 34544.86 ( 0.03) [73056] 
9( 8, 1) - 10( 7, 4) 2112 23/2 (0,0,0) 34545.42 ( 0.03) [73056J 
9( 8, 1) - 10( 7, 4) 19/2 2112 (0,0,0) 34545.66 ( 0.03) [73056) 
4( 2, 3) - 3( 3, 0) 11/2 9/2 (0,0,0) 66237.71 ( 0.03) [73056] 
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TAlltE 45.10. The microwave spectrum of H20-Continued 

Isotopic species f(K:,K'.J - rrK~,K"J F F; F' F7 (V 1.V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

D/70 4( 2, 3) - 3( 3, 0) 7/2 5/2 (0,0,0) 66239.06 ( 0.03) [73056] 
4( 2, 3) - 3( 3, 0) 13/2 1112 (0,0,0) 66240.57 ( 0.03) [73056] 
4( 2, 3) - 3( 3, 0) 3/2 112 (0,0,0) 66242.26 ( 0.03) [73056J 
8( 5, 4) - 7( 6, 1) 19/2 17/2 (0,0,0) 123366.05 ( 0.06) [73056] 
8( 5, 4) - 7( 6, 1) 21/2 19/2 (0,0,0) 123367.39 ( 0.06) [73056] 
8( 5, 3) - 7( 6, 2) 19/2 1712 (0,0,0) 128097.22 ( 0.06) [73056] 
8( 5, 3) - 7( 6, 2) 2112 19/2 (0,0,0) 128098.61 ( 0.06) (73056) 
5( 5, I) - 6( 4, 2) 5/2 7/2 (0,0,0) 135432.50 ( 0.06) [73056] 
5( 5, 1) - 6( 4, 2) 15/2 1712 (0,0,0) 135433.57 ( 0.06) [73056] 
5( 5, 1) - 6( 4, 2) 13/2 15/2 (0,0,0) 135435.29 ( 0.06) [73056] 
5( 5, 0) - 6( 4, 3) 5/2 7/2 (0,0,0) 143561.15 ( 0.06) [73056] 
5( 5, 0) - 6( 4, 3) 15/2 1712 (0,0,0) 143562.09 ( 0.06) [73056J 
5( 5, 0) - 6( 4, 3) 13/2 15/2 (0,0,0) 143564.01 ( 0.06) [73056) 
4( I, 4) - 3( 2, 1) 11/2 9/2 (0,0,0) 159238.51 ( 0.06) [73056] 
4( I, 4) - 3( 2, I) 712 5/2 (0,0,0) 159239.56 ( 0.06) [73056] 
4( 1, 4) - 3( 2, 1) 13/2 1112 (0,0,0) 159241.68 ( 0.06) [73056J 
4( 1, 4) - 3( 2, 1) 3/2 112 (0,0,0) 159243.21 ( 0.06) [73056] 
5( 1, 5) - 4( 2, 2) 13/2 1112 (0,0,0) 183551.83 ( 0.09) [73056] 
5( 1, 5) - 4( 2, 2) 15/2 13/2 (0,0,0) 183554.34 ( 0.09) [73056] 
7( 4, 4) - 6( 5, 1) 17/2 15/2 (0,0,0) 236524.84 ( 0.09) [73056] 
4( 2, 2) - 3( 3, 1) 11/2 912 (0,0,0) 255077.37 ( 0.12) [73056J 
4( 2, 2) - 3( 3, 1) 13/2 !l/2 (0,0,0) 255079.26 ( 0.12) [73056J 
7( 4, 3) - 6( 5, 2) 1712 15/2 (0,0,0) 264698.58 ( 0.12) [73056] 
1( I, 0) - 1( 0, I) 7/2 7/2 (0,0,0) 311850.63 ( 0.12) [73056] 
1(' 1, 0) - 1( 0, 1) 7/2 5/2 (0,0,0) 311852.38 ( 0.12) [73056J 
2( 1, 1) - 2( 0, 2) 9/2 912 (0,0,0) 399650.88 ( 0.15) [73056J 
2( 1, I) - 2( 0, 2) 7/2 9/2 (0,0,0) 399650.88 ( 0.15) [73056J 

D2180 5( 3, 3) - 4( 4, 0) (0,0,0) 8898.45 ( 0.03) [73056] 
1O( 7, 4) - 9( 8, 1) (0,0,0) 26281.93 ( 0.03) [73056) 
1O( 7, 3) - 9{ 8, 2) (0,0,0) 26386.88 ( 0.03) [73056J 
3( 1, 3) - 2( 2, 0) (0,0,0) 32581.33 ( 0.03) [73056J 

ll( 2,10) - 10( 3, 7) (0,0,0) 50052.17 ( 0.03) [73056] 
5( 3, 2) - 4( 4, I) (0,0,0) 58514.58 ( 0.03) [73056] 
5( 5, I) - 6( 4, 2) (0,0,0) 95762.68 ( 0.06) [73056J 
5( 5, 0) - 6( 4, 3) (0,0,0) 104538.60 ( 0.06) 

I 

[73056J 
6( 2, 4) - 7( 1, 7) (0,0,0) 127557.38 ( 0.06) [73056] 
4( 1, 4) - 3( 2, 1) (0,0,0) 165718.23 ( 0.06) (73056) 
8( 5, 3) - 7( 6, 2) (0,0,0) 175676.75 ( 0.09) [73056J 
5( 1, 5) - 4( 2, 2) (0,0,0) 184774.74 ( 0.09) [73056] 
6( 6, 1) - 7( 5, 2) (0,0,0) 207185.02 ( 0.09) [73056] 
6( 6, 0) - 7( 5, 3) (0,0,0) 208456.35 ( 0.09) [73056] 
7( 4, 4) - 6( 5, 1) (0,0,0) 275475.39 ( 0.12) [73056] 
4( 2, 2) - 3( 3, 1) (0,0,0) 279987.59 ( 0.12) [73056] 
7( 7, I) - 8( 6, 2) (0,0,0) 288294.20 ( 0.12) [73056J 
7( 7, 0) - 8( 6, 3) (0,0,0) 288458.26 ( 0.12) [73056) 
7( 4, 3) - 6( 5, 2) (0,0,0) 305827.11 ( 0.12) [73056J 
1( I, 0) - 1( 0, 1) (0,0,0) 307480.60 ( 0.12) [73056] 
5( 2, 4) - 4( 3, 1) (0,0,0) 376411.11 ( 0.15) [73056] 

H '6OT 6( 3, 3) - 6( 3, 4) (0,0,0) 11953.20 ( 0.10) [72048] 
3( 2, 1) - 3( 2, 2) (0,0,0) 16562.53 ( 0.10) [72048J 
7( 3, 4) - 7( 3, 5) (0,0,0) 29356.41 ( 0.10) [72048J 

Il( 4, 7) - 1I( 4, 8) (0,0,0) 30786.40 ( 0.10) [72048] 
I( I, 0) - I( I, 1) (0,0,0) 47520.71 ( 0.10) [72048J 

lOt 3, 8) - 9( 4, 5) (0,0,0) 48598.40 ( 0.10) [72048] 
4( 2, 2) - 4( 2, 3) (0,0,0) 48889.95 ( 0.10) [72048] 
5( 2, 3) - 6( 1, 6) (0,0,0) 56425.59 ( 0.10) [72048] 

12( 4, 8) - 12( 4, 9) (0,0,0) 59615.35 ( 0.10) [72048] 
8( 3, 5) - 8( 3, 6) (0,0,0) 62890.66 ( 0.10) [72048] 

Il( 5, 7) - 12( 4, 8) (0,0,0) 77009.15 ( 0.10) [72048] 
7( 2, 5) - 8( 0, 8) (0,0,0) 88680.414 ( 0.06) [74037] 

13( 4, 9) - 13( 4,10) (0,0,0) 107979.061 ( 0,06) [74037] 
5( 2, 3) - 5( 2, 4) (0,0,0) 110811.643 ( 0.06) [74037] 
4( 1, 3) - 3( 2, 2) (0,0,0) 116130.270 ( 0.06) [72048J 
6( 2, 4) - 7( 0, 7) (0,0,0) 116405.330 ( 0.06) [74(37) 

9( 3, 6) - 9( 3, 7) (0,0,0) 121066.84 ( 0.06) [72048] 
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TABLE 45.10. The microwave spectrum of H20-Continued 

Isotopic species J'(K~,K'.J - rrK~,K"J F F; F" F'( (v"V2,V3) Frequency (Une.) Ref~rence 

(MHz) (MHz) 

H'6OT 8( 2, 7) - 7( 3, 4) (0,0,0) 121264.40 ( 0.06) [72048J 

H( 5, 6) - 12( 4, 9) (0,0,0) 137892.64 ( 0.06) [72048J 

2( 1, I) - 2( I, 2) (0,0,0) 142495.10 ( 0.06) [72048] 

6( 3, 3) - 7( 2, 6) (0,0,0) 151984.194 ( 0.06) [74037J 

8( 4, 5) - 9( 3, 6) (0,0,0) 172464.74 ( 0.09) [72048J 

4( 2, 2) - 5( 1, 5) (0,0,0) 185982.72 ( 0.09) [72048J 

6(2,4)- 6( 2, 5) (0,0,0) 211927.55 ( 0.09) . [72048] 

10( 3, 7) - 10( 3, 8) (0,0,0) 213290.392 ( 0.09) [74037) 

2( 0, 2) - I( I, 1) (0,0,0) 214424.62 ( 0.09) (72048) 

7( 2, 5) - 6( 3, 4) (0,0,0) 218846.85 ( 0.09) [72048] 

5( 2, 3) - 6( 0, 6) (0,0,0) 230097.908 ( 0.09) [74037] 

5( 3, 3) - 6( 2, 4) (0,0,0) 237740.32 ( 0.09) [72048] 

9( 2, 7) - 10( 1,10) (0,0,0) 252373.246 ( 0.12) [74037) 

10( 3, 7) - 9( 4, 6) (0,0,0) 268317.973 ( 0.12) [74037] 

3( I, 2) - 3( 1, 3) (0,0,0) 284644.07 ( 0.12) [72048] 

8( 4, 4) - 9( 3, 7) (0,0,0) 296038.757 ( 0.12) [74037J 

2( 2, 1) - 3( I, 2) (0,0,0) 320262.772 ( 0.15) [74037J 

Il( 3, 8) - Il( 3, 9) (0,0,0) 348183.910 ( 0.15) [74037J 

I( 0, I) - O( 0, 0) (0,0,0) 348639.061 ( 0.15) [74037J 

9( 2, 8) - 8( 3, 5) (0,0,0) 355877.351 ( 0.15) [74037] 

7( 2, 5) - 7( 2, 6) (0,0,0) 358877.810 ( 0.15) [74037] 

3( 2, I) - 4( J, 4) (0,0,0) 373621.836 ( 0.15) 174037) 

Il( 3, 9) - 1O( 4, 6) (0,0,0) 379032.308 ( 0.15) [74037] 

5( 3, 2) - 6( 2, 5) (0,0,0) 453697.802 ( 0.18) [74037] 

4( I, 3) - 4( 1, 4) (0,0,0) 473189.609 ( 0.18) [74037] 

I( I, 0) - 1( 0, 1) (0,0,0) 526911.988 ( 0.21) [74037) 

5( I, 4) - 4( 2, 3) (0,0,0) 569350.080 ( 0.21) [74037) 

2( 1, 1) - 2( 0, 2) (0,0,0) 577543.126 ( 0.21) [74037J 
3( 0, 3) - 2( I, 2) (0,0,0) 597144.023 ( 0.30) [74037] 

2( I, 2) - I( I, 1) (0,0,0) 649472.828 ( 0.30) [74037J 

2( 0, 2) - l( 0, 1) (0,0,0) 693816.158 ( 0.30) [74037J 

Dl60T 6( 3, 3) - 5( 4, 2) (0,0,0) 16797.78 ( 0.10) [74037] 

3( 2, 1) - 3( 2, 2) (0,0,0) 38186.45 ( 0.10) [74037] 

5( 4, I) - 6( 3, 4) (0,0,0) 40136.05 ( 0.10) (74037) 

3( 3, 1) - 4( 2, 2) (0,0,0) 51025.424 ( 0.03) [74037] 

4( 1, 4) - 3( 2, 1) (0,0,0) 51905.572 ( 0.03) [74037] 
2( 2, 0) - 3( I, 3) (0,0,0) 88991.395 ( 0.06) [74037] 
51 2, 4) - 4( 3, 1) (0,0,0) 94713.289 ( 0.06) [74037) 
8{ 4, 4) - 7( 5, 3) (0,0,0) 101466.243 ( 0.06) [74037) 
6( I, 6) - 5( 2, 3) (0,0,0) 102708.147 ( 0.06) [74037] 
4( 2, 2) - 4( 2, 3) (0,0,0) 107763.229 ( 0.06) [74037J 
8( 6, 3) - 9( 5, 4) (0,0,0) 110556.548 ( 0.06) [74037J 
8( 6, 2) - 9( 5, 5) (O,O,O) 114308.159 ( 0.06) [74037J 
5( I, 5) - 4( 2, 2) (0,0,0) 119425.985 ( 0.06) [74037J 
7( 3, 4) - 7( 3, 5) (0,0,0) 129854.072 ( 0.06) [74037J 
2( 1, 1) - 2( I, 2) (0,0,0) 158629.161 ( 0.06) [74037] 
3( 3, 0) - 4( 2, 3) (0,0,0) 159531.785 ( 0.06) [74037] 
7( 2, 5) - 8( 1, 8) (0,0,0) 177050.655 ( 0.09) [74037] 

10( 5, 6) - 9( 6, 3) (0,0,0) 194595.352 ( 0.09) [74037J 
lOr 5, 5) - 9( 6, 4) (0,0,0) 205353.409 ( 0.09) [74037] 
6( 5, 2) - 7( 4, 3) (0,0,0) 22]366.024 ( 0.09) [74037] 
5( 2, 3) - 5( 2, 4) (0,0,0) 228651.098 ( 0.09) [74037J 
6( 5, 1) - 7( 4, 4) (0,0,0) 230350.066 ( 0.09) [74037] 
3( 1, 2) - 2( 2, 1) (0,0,0) 235116.740 ( 0.09) [74037] 
7( 3, 5) - 6( 4, 2) (0,0,0) 248085.412 ( 0.12) [74037J 
8( 3, 5) - 8{ 3, 6) (0,0,0) 253758.145 ( 0.12) [74037J 
1( 1, 0) ;., 1( 0, 1) (0,0,0) 290863.828 ( 0.12) [74037J 
1( 0, 1) - O( 0, 0) (0,0,0) 291209.062 ( 0.12) [74037] 
6( 2, 5) - 5( 3, 2) (0,0,0) 314556.550 ( 0.12) [74037J 
3( I, 2) - 3( I, 3) (0,0,0) 316236.877 ( 0.12) [74037] 
4( 4, 1) - 5( 3, 2) (0,0,0) 316612.544 ( 0.12) [74037] 
5( 2, 3) - 4( 3, 2) (0,0,0) 328477.447 ( 0.15) (74037) 
2( 0, 2) - 1( ], 1) (0,0,0) 336465.493 ( 0.15) [74037] 
4( 4, 0) - 5( 3, 3) (0,0,0) 336494.646 ( 0.15) (74037) 
2( I, 1) - 2( 0, 2) (0,0,0) 351658.116 ( 0.15) (74037) 
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MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1603 
TABLE 45.10. The microwave spectrum of H20-Continued 

Isotopic species l(K:X,J - J"(K:,K"J F' ~ F" F'{ (v t ,V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

O160T 7( 3, 4) - 6( 4, 3) (0,0,0) 380461.686 ( 0.15) [74037] 
9( 4, 6) - 8( 5, 3) (0,0,0) 380780.494 ( 0.15) [74037] 
9( 4, 5) - 8( 5, 4) (0,0,0) 443970.391 ( 0.18) [74037] 
3( 1, 2) - 3( 0, 3) (0,0,0) 455915.048 ( 0.18) [74037J 
7( 2, 6) - 6( 3, 3) (0,0,0) 482874.751 ( 0.18) [74037] 
8( 3, 6) - 7( 4, 3) (0,0,0) 518999.582 ( 0.21) [74037] 
l( 1, 1) - O( 0, 0) (0,0.0) 529165.461 ( 0.21) [740371 
4( 1, 3) - 3( 2, 2) (0,0,0) 612661.581 ( 0.30) [74037] 
4( I, 3) - 4( 0, 4) (0,0,0) 612999.562 ( 0.30) [74037J 
3( 2, 1) - 3( 1, 2) (0,0,0) 676566.044 ( 0.30) [74037] 

T,'60 2( 2, 0) - 3{ 1, 3) (0,0,0) 55476.17 ( 0.03) [720481 
4( I, 4) - 3( 2, 1) (0,0,0) 59651.20 ( 0.03) [72048] 
6( 3, 3) - 5( 4, 2) (0,0,0) 71474.10 ( 0.03) [72048] 
6( 1, 6) - 5( 2, 3) (0,0,0) 88572.829 ( 0.06) [73058] 
3( 3, 0) - 4( 2, 3) (0,0,0) 98341.697 ( 0.06) [73058] 

H( 6, 6) - 1O( 7, 3) (0,0,0) 104033.722 ( 0.06) [73058] 
H( 6, 5) - 1O( 7, 4) (0,0,0) 105665.015 ( 0.06) [73058J 

5( 1, 5) - 4( 2, 2) (0,0,0) ll0559.438 ( 0.06) [73058J 
5( 2, 4) - 4( 3, 1) (0,0,0) 113867.814 ( 0.06) [73058] 
6( 5, 2) - 7( 4, 3) (0,0,0) 118267.919 ( 0.06) [73058] 
6( 5, I) - 7( 4, 4) (0,0,0) 127190.298 ( 0.06) [73058] 
9( 7, 3) - 1O( 6, 4) (0,0,0) 151748.917 ( 0.06) [73058] 
9( 7, 2) - lO( 6, 5) (0,0,0) 152252.873 ( 0.06) {73058] 
8( 4, 4) - 7( 5, 3) (0,0,0) 156035.976 ( 0.06) [73058] 
7( 2, 5) - 8( I, 8) (0,0,0) 164473.211 ( 0.09) [73058] 
4( 4, 1) - 5( 3, 2) (0,0,0) 212606.619 ( 0.09) [73058J 
3( 1, 2) - 2( 2, 1) (0,0,0) 222756.07 ( 0.09) [72048] 

4( 4, 0) - 5( 3, 3) (0,0,0) 231386.797 ( 0.09) [73058] 
I( 1, 0) - 1( 0, 1) (0,0,0) 238434.50 ( 0.09) [72048] 

lOt 5, 6) - 9( 6, 3) (0,0,0) 244191.923 ( 0.12) [730581 
lO( 5, 5) - 9( 6, 4) (0,0,0) 255351.462 ( 0.12) [73058J 
7( 3, 5) - 6( 4, 2) (0,0,0) 259297.645 ( 0.12) [73058J 

Il( 2,10) - lOr 3, 7) (0,0,0) 265426.974 ( 0.12) [73058] 

10( 8, 3) - 11( 7, 4) (0,0,0) 271832.579 ( 0.12) [73058] 

lOt 8, 2) - Il( 7, 5) (0,0,0) 271890.246 ( 0.12) [73058] 

7( 6, 2) - 8( 5, 3) (0,0,0) 272210.475 ( 0.12) [73058] 

7( 6, 1) - 8( 5, 4) (0,0,0) 273375.898 ( 0.12) [73058] 

2( I, 1) - 2( 0, 2) (0,0,0) 290949.739 ( 0.12) [73058] 

2( 0, 2) - 1( 1, 1) (0,0,0) 291559.959 ( 0.12) [73058] 

6( 2, 5) - 5( 3, 2) (0,0,0) 294861.853 ( 0.12) [73058] 

5( 2, 3) - 4( 3, 2) (0,0,0) 321804.342 ( 0.15) [73058] 

12( 6, 7) - Il( 7, 4) (0,0,0) 362915.855 ( 0.15) [73058] 

5( 5, 1) - 6( 4, 2) (0,0,0) 381138.787 ( 0.15) [73058] 

3( I, 2) - 3( 0, 3) (0,0,0) 381371.073 ( 0.15) [73058] 

7( 3, 4) - 6( 4, 3) (0,0,0) 382676.413 ( 0.15) [73058] 

5( 5, 0) - 6( 4, 3) (0,0,0) 383658.221 ( 0.15) [73058] 

9( 4, 6) - 8( 5, 3) (0,0,0) 386705.220 ( 0.15) [73058] 

8( 7, 2) - 9( 6, 3) (0,0,0) 406009.486 ( 0.18) [73058] 

lOt 2, 9) - 9( 3, 6) (0,0,0) 417701.411 ( 0.18) [73058] 

7( 2, 6) - 6( 3, 3) (0,0,0) 429290.199 ( 0.18) [73058] 

l( 1, 1) - O( 0, 0) (0,0,0) 438971.144 ( 0.18) [73058] 

9( 4, 5) - 8( 5, 4) (0,0,0) 448637.909 ( 0.18) [73058J 

8( 3, 6) - 7( 4, 3) (0,0,0) 484020.760 ( 0.21) [73058] 

4( 2, 2) - 4( 1, 3) (0,0,0) 532458.020 ( 0.24) [73058] 

4( 1, 3) - 3( 2, 2) (O,O,O) 541681.258 ( 0.24) [73058] 

3( 2, 1) - 3( 1, 2) (0,0,0) 549412.662 ( 0.24) [73058] 

5( 2, 3) - 5( 1, 4) (0,0,0) 549846.414 ( 0.24) [73058J 

3( 0, 3) - 2( 1, 2) (0,0,0) 555193.929 ( 0.24) [73058] 

2( 2, 0) - 2( 1, 1) (0,0,0) 584865.821 ( 0.30) [73058] 

6( 2, 4) - 6( 1, 5) (0,0,0) 612876.470 ( 0.30) [73058J 

2( I, 2) - I( 0, 1) (0,0,0) 639534.877 ( 0.30) [73058] 

H!10D 7( 4, 3) - 7( 4, 4) (0,0,0) 8817.35 ( 0.10) [71038] 

1O( 5, 5) - lOt 5, 6) (0,0,0) 9172.80 ( 0.10) [71038] 

2( 2, 0) - 2( 2, 1) 9/2 9/2 (0,0,0) 10374.31 ( 0.10) [57010) 

2( 2, 0) - 2( 2, 1) (0,0,0) 10374.56 (·0.10) [57010] 
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TABLE 45.10. The microwave spectrum of H20-Continued 

Isotopic species f(K~,K'.J - rrK~,K",J F F; F" F7 (V I ,V2,Va) Frequency (Vnc.) Reference 

(MHz) (MHz) 

HI70D 3( 2, 1) - 4( 1, 4) (0,0,0) 14597.65 ( 0.10) [71038] 
3( 2, 1) - 4( 1, 4) (0,0,0) 14599.17 ( 0.10) [71038] 
3( 2, 1) - 4( 1, 4) (0,0,0) 14599.43 ( 0.10) [71038] 
3( 2, 1) - 4( I, 4) (0,0,0) 14599.64 ( 0.10) [71038] 
3( 2, 1) - 4( 1, 4) (0,0,0) 14601.10 ( 0.10) [71038] 
3( 2; 1) - 4( 1, 4) (0,0,0) 14602.04 ( 0.10) [71038] 
3( 2, 1) - 4( 1, 4) (0,0,0) 14602.37 ( 0.10) [71038] 
5( 3, 2) - 5( 3, 3) (0,0,0) 22716.80 ( 0.10) [71038] 

1I( 5, 6) - 1l( 5. 7) (O,O,O) 23440.046 ( 0.10) [71038J 
7( 1, 7) - 6( 2, 4) (0.0,0) 24698.586 ( 0.10) [71038] 
7( 1, 7) - 6( 2, 4) (0,0,0) 24699.322 ( 0.10) [71038) 
7( 1, 7) - 6( 2, 4) (0,0.0) 24700.718 ( 0.10) [71038] 
7( 1, 7) - 6( 2, 4) (0,0,0) 24701.892 ( 0.10) [71038] 
7( 1, 7) - 6( 2, 4) (0,0,0) 24702.675 ( 0.10) [71038J 
8( 4, 4) - 8( 4, 5) (0,0,0) 25576.42 ( 0.10) [71038] 
4( 3, 1) - 5( 2, 4) (0,0,0) 48713.700 ( 0.10) [71038] 
4( 3, 1) - 5( 2, 4) (0,0,0) 48714.437 ( 0.10) [71038] 
4( 3, 1) - 5( 2, 4) (0,0,0) 48714.774 ( 0.10) [71038] 
4( 3, 1) - 5( 2. 4) (0.0,0) 48715.175 ( 0.10) [71038] 
4( 3, 1) - 5( 2, 4) (0,0,0) 48715.700 ( 0.10) [71038] 
4( 3, 1) - 5( 2, 4) (0,0,0) 48716.016 ( 0.10) [71038] 
4( 3, 1) - 51 2, 4) (0,0,0) 48716.301 ( 0.10) [71038] 
3( 2, 1) - 3( 2, 2) (0,0,0) 50690.104 ( 0.10) [71038J 
3( 2, 1) - 3( 2, 2) (0,0,0) 50690.561 ( 0.10) [71038] 
9( 4, 5) - 9( 4, 6) (0,0,0) 63394.332 ( 0.10) [71038] 
6( 3, 3) - 6( 3, 4) (0,0,0) 65579.878 ( 0.10) [71038] 
6( 0, 6) - 5( 2, 3) (0,0,0) 72070.32 ( 0.10) [71038) 
6( 0, 6) - 5( 2, 3) (0,0,0) 72070.94 ( 0.10) [71038] 
6( 0, 6) - 5( 2, 3) (0,0,0) 72072.55 ( 0.10) [71038] 
6( 0, 6) - 5( 2, 3) (0,0,0) 72073.50 ( 0.10) [71038] 
6( 0, 6) - 51 2, 3) (0,0,0) 72074.30 ( 0.10) [71038] 
1( 1, 0) - I( I, 1) (0,0,0) 80600.230 ( 0.10) [71038J 
I( 1, 0) - l( 1, 1) (0,0,0) 80600.926 ( 0.10) [71038] 
l( 1, 0) - 1( 1, 1) (0,0,0) 80601.318 ( 0.10) [71038] 
1( 1, 0) - 1( I, 1) (0,0,0) 80601.775 ( 0.10) [71038] 
1( 1, 0) - I( 1, 1) (0,0,0) 80603.217 ( 0.10) [71038] 
l( 1, 0) - I( 1, 1) (0,0,0) 80603.547 ( 0.10) [71038J 
5( 1, 5) - 4( 2, 2) (0,0,0) 124250.848 ( 0.10) [71038] 
5( 1, 5) - 4( 2, 2) (0,0,0) 124251.634 ( 0.10) [71038] 
5( 1, 5) - 4( 2, 2) (0,0,0) 124253.258 ( 0.10) [71038] 
5( I, 5) - 4( 2, 2) (0,0,0) 124254.075 ( 0.10) [71038) 
5( 1, 5) - 4( 2, 2) (0,0,0) 124255.200 ( 0.10) [71038J 

10( 4, 6) - 10( 4, 7) (0,0,0) 138348.654 ( 0.10) [71038] 
6( I, 6) - 51 2, 3) (0,0,0) 139237.861 ( 0.10) [71038] 
6( 1, 6) - 51 2, 3) (0,0,0) 139238.584 ( 0.10) [71038] 
6( 1, 6) - 5( 2, 3) (0,0,0) 139240.132 ( 0.10) [71038J 
6( 1, 6) - 5( 2, 3) (0,0,0) 139241.103 ( 0.10) [71038] 
6( 1, 6) - 51 2, 3) (0,0,0) 139242.010 ( 0.10) [71038J 
4( 2, 2) - 4( 2, 3) (0,0,0) 144932.098 ( 0.10) [71038] 
4( 2, 2) - 4( 2, 3) (0,0,0) 144932.852 ( 0.10) [71038] 
7( 3, 4) - 7( 3, 5) (0,0,0) 145195.756 ( 0.10) [71038] 
3( 1, 2) - 2( 2, 1) (0,0,0) 233919.888 ( 0.10) [71038J 
3( 1, 2) - 2( 2, 1) (0,0,0) 233921.286 ( 0.10) (71038) 
2( 1, 1) - 2( 1, 2) (0,0,0) 241632.672 ( 0.10) [71038] 
2( 1, 1) - 2( 1, 2) (0,0,0) 241634.238 ( 0.10) [71038J 
2( 1, 1) - 2( 1, 2) (0,0,0) 241635.771 ( 0.10) [71038J 
2( 1, 1) - 2( 1, 2) (0,0,0) 241636.455 ( 0.10) (71038) 

HI80D 4( 4, 1) - 4( 3, 2) (0,0,0) 5902.38 ( 0.10) [71038] 
7( 4, 3) - 7( 4, 4) (0,0,0) 9032.2 ( 0.2 ) [71038] 

10( 5, 5) - lO( 5, 6) (0,0,0) 9477.1 ( 0.2 ) [71038J 
3( 2, 1) - 4( 1, 4) (0,0,0) 9526.6 ( 0.2 ) [71038J 
2( 2, 0) - 2( 2, 1) (0,0,0) 10458.6 ( 0.2 ) [71038] 
7( I, 7) - 6( 2, 4) (0,0,0) 22733.2 ( 0.2 ) [71038] 
5( 3,2) - 5( 3, 3) (0,0,0) 23080.25 ( 0.10) [71038] 

H( 5, 6) - Il( 5, 7) (0,0,0) 24218.4 ( 0.2 ) [71038] 
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TABLE 45.10. The microwave spectrum of H20-Continued 

Isotopic species I(K~,K' J - r W,K"J F F; F" F" I (Vl'V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

H'·On 8( 4, 4) - 8( 4, 5) (0,0,0) 26196.85 ( 0.10) [71038} 
4( 3, I) - 5( 2, 4) (0,0,0) 37889.87 ( 0.10) [7 1 038J 
3( 2, I) - 3( 2, 2) (0,0,0) 51087.68 ( 0.10) [71038J 

12( 5, 7) - 12( 5, 8) (0,0,0) 55658.94 ( 0.10) [71038J 
9( 4, 5) - 9( 4, 6) (0,0,0) 64908.69 ( 0.10) [71038] 
6( 3, 3) - 6( 3, 4) (0,0,0) 66601.94 ( 0.10) [710381 
6( 0, 6) - 5( 2, 3) (0,0,0) 74187.30 ( 0.10) [71038J 
I( I, 0) - l( 1, 1) (0,0,0) 80616.30 ( 0.10) [71038J 
7( 3, 5) - 6( 4, 2) (0,0,0) 121185.97 ( 0.15) [71038J 
5( I, 5) - 4( 2, 2) (0,0,0) 127224.80 ( 0.15) [710381 
6( 1, 6) - 5( 2, 3) (0,0,0) 139788.66 ( 0.15) [71038J 

lOt 4, 6) - 1O( 4, 7) (0,0,0) 141550.34 ( 0.15) [710381 
4( 2, 2) - 4( 2, 3) (0,0,0) 145984.85 ( 0.15) [71038J 
7( 3, 4) - 7( 3, 5) (0,0,0) 156478.35 . ( 0.15) [71038] 
7( 5, 3) - 8( 4, 4) (0,0,0) 212375.51 ( 0.20) [71038] 
7( 2, 5) - 8( I, 8) (0,0,0) 216553.11 ( 0.20) [71038J 
7( 5, 2) - 8( 4, 5) (0,0,0) 238797.23 ( 0.20) [71038] 
3( I, 2) - 2( 2, 1) 

I 

(0,0,0) 240872.00 ( 0.20) [710381 
2( 1, 1) - 2( 1, 2) (0,0,0) 241680.38 ( 0.20) [710381 

·Calculated transition frequency. 
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Table 46. Rotational and centrifugal distortion constants for HZ
3Z S. 

Parameters 

a 

c 

I\JK 

I\K 

oJ 

oK 

H
J 

H JK 

HKJ 

HK 

h
J 

hJK 

hK 

LKKJ 

LK 

Q.KJ 

Q.
K 

PKJ 
PKKJ 
PK 

PJK 

PKKJ 

L JK 

LJJK 

Q.J 

Q.
JK 

PK 

HD 3Z S and Dz
3Z S. 

3Z a HZ S Value (MHz) 
[73040]b 

310 180. 24 (60) 

270 884.05(51) 

141 705.88(51) 

49.85131 (3800) 

-159.69566(6900) 

111. 8505 (680) 

-6.01908(500) 

Z6Z.l654±0.2l 

(Z.81317±0.105)~10-2 

(-2.2828l9±0.027)X10- 1 

(4.594148±O.16)X10- 1 

(-2.76462±0.14l)XlO- 1 

(-S.8411±O.081)X10- 3 

(2.428ll±O.052)X10- 1 

Z.870l9S±0.039 

(Z.19929±1.19)xIO- 3 

(-2.34287±1.26)XIO- 3 

(-S.32671±0.99)XlO- 3 

(-4.164750±O.19)XIO- 2 

(-3.040037±0.70)XIO- 4 

(B.034210±1.8)xI0- 4 

(-5.1S2582±1.l4)XlO- 4 

(-1.2260±0.5Z)XIO- S 

(1.2962B±0.133)X10- 4 

HD 32S Value (MHz)a 

[73040J c 

292 351.302 (135) 

147861.801(54) 

96 704.120(54) 

2.61341(150) 

28.6933 (97) 

-11.Z972(190) 

0.855403(770) 

19.4078(85) 

(1.3266±0.044)XIO- 2 

(-2.028±O.096)XIO- 2 

(1.304±0.104)XIO- 2 

(1.069±0.22)X10- 4 

(5.3237±0.41)X10- 3 

(2.8365±0.134)XIO- 2 

DZ
3Z S Value (MHz) 

[72047] 

164 571.118(45) 

135 380.313(45) 

73 244.068(71) 

13.0763(26) 

-41. 7800(66) 

29.2170(113) 

-1.95725(68) 

47.2516(37) 

3.783(4l)XIO- 3 

-3.206(20)XIO- 2 

6.373(44)XIO- 2 

-3.620(7S)XIO- Z 

-9.84 (16) xIO- 4 

2.443(19)XIO- 2 

8.804(65)XIO- 2 

7.8(21)XIO- S 

-S.76(2S)XIO- 4 

-8.8S(107)XIO- S 

2.747(lOl)XIO- 5 

7.72(102)XlO- 7 

-1.7S0(131)X~O-S 

1.9S(32)xIO- 6 

a The number of significant figures quoted are needed to calculate the 

transition frequencies within their standard deviations. 

b See also reference [72046J. 

c See also reference [71034J. 
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Table 46.1. Hyperfine constants and electric dipole moment for HZS. 

Isotopic Rotational level eqQ (D) c (tIl a c (D) a eqQaa(33S) I eqQbbC33S} eqQcc(33S) Reference 

Species JK,K (kHz) (kHz) (kHz) (kHz) • (kHz) (kHz) 

H2
32 5 11 ,0 -16.239(lO)b [ 68039J 

10 ,1 -lS.88S(IO) [68039J 

H 34 5 2 11 • 0 
-15.97(15) [71032J 

10 ,1 -15.66(25) [71032] 

H 335 2 11 ,0 ~ 10 ,1 - 32. - 8. 40. [ 53012] 

HD33S 11 ,0 + 10 ,1 - 31.0 -10.0 41. 0 [54008J 

IID 32 S 2 2 , G 42.9 (4) -25.03(13) - 0 . 47 (2) [64020J 

22 ,1 43.3(4) -25.45(13) - 0 . Z 2 (2) [64020J 

o 32 5 2 11,0 17.83(15) -1.24 [71033J 

10 ,1 -10.82(28) -1. 21 [71033J 

Electric dipole moments: I 
Ub (HZS) = 0.974(5) D [65020J 

~a (HDS) = 1.02(2) D [51017] 

a Spin-rotation constants. 

b The spin-spin constant was determined: 16.726 (30) kHz [68039J. 

Table 46.2. The molecular g-factors· for HZS [59005J. 

Isotopic Rotational level gJ (UN) gaa (UN) gbb(U N) gcc(w N) 
Species J K, K 

HZS 10 , 1 0.202(7) 

1 1 ,0 0.275(7) 
0.355(8) 0.195(8) 0.209 

21 ,1 0.224(10) 

2 2 ,0 0.296(10) 

HDS 1 0 ,1 0.141(10) 

1 1 ,0 0.208(10) 0.261(10) 0.155(10) 0.127(10) 

2 1 ,1 0.168(10) 

DZS 1 0 , 1 0.105(10) 

1 1 ,1 0.159(10) 0.194 (10) 0.086(10) 0.124(10) 

0.140(10) 

a The sign of the g-factors has not been determined. 

J. PhYlI. Cham. Ref. Data, Vol. 1, No.4, 1918 
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TABLE 46.3. The microwave spectrum of HaS 

Isotopic species I(K'....K'.,) - J"(K~,K".,J F 1; F' F7 (v\,v2>vJ Frequency (Unc.) Reference 

(MHz) (MHz) 

H2
325 3( 3, 1) - 4( 0, 4) (0,0,0) 35028.15 ( 0.10) [72046] 

7( I, 6) - 6( 4, 3) (0,0,0) 89497.99 ( 0.03) [720461 

4( 2, 2) - 5( I, 5) (0,0,0) 119664.42 ( 0.02) [720461 

7( 3, 4) - 8( 2, 7) (0,0,0) 161438.45 I 0.03) [720461 

II 1, 0) - l( 0, 1) 0 1 (0,0,0) 168762.734 ( lE-3) [68039] 

l( I, 0) - I( 0, 1) 1 2 (0,0,0) 168762.738 ( lE-3) [68039] 

1( 1, 0) - I( 0, 1) 2 2 (O,O,O) 168762.760 ( IE-3,1 [68039J 

II I, 0) - I( 0, I) (0,0,0) 168762.762 (02E-5) [68039) 

l{ I, 0) - I( 0, 1) 1 1 (0,0,0) 168762.775 ( lE-3) [680391 

1(1, 0) - 1( 0, I) I 0 (0,0,0) 168762.779 ( IE-3) [68039J 

l( I, 0) - 1( 0, 1) 2 1 (0,0,0) 168762.797 ( IE-3) [68039J 

7( 2, 6) - 6( 3, 3) (O,O,O) 175009.58 ( 0.02) [72046J 

7( 4, 4) - 8( 1, 7) (0,0.0) 185099.88 ( 0.02) [72046] 

4( I, 4) - 3( 2, 1) (0,0,0) 204140.17 ( 0.02) [72046] 

2( 2, 0) - 2( I, 1) (0,0,0) 216710.437 ( 2E-3) [71032] 

4( 3, 2) - 5( 0, 5) (0,0,0) 228556.27 ( 0.03) [72046] 

3( 3, 0) - 3( 2, 1) (0,0,0) 300505.56 ( 0.10) [68039J 
6( I, 5) - 5{ 4, 2) (0,0,0) 314437.79 ( 0.18) [72046] 

3( 2, 1) - 3( I, 2) (0,0,0) 369101.45 ( 0.01) [72046] 

4( 3. I) - 4( 2, 2) (0,0,0) 369126.91 ( 0.10) [68039] 

3( I, 3) - 2( 2, 0) (0,0,0) 392617.84 ( 0.07) [72046J 
2( I, I) - 2( 0, 2) (0,0,0) 393450.49 ( 0.02) [72046J 
51 4, 1) - 5( 3, 2) (0,0,0) 407676.73 ( 0.03) [72046] 
4( 4, 0) - 4( 3, 1) (0,0,0) 424314.82 ( 0.04) [72046] 
5( 1, 4) - 4( 4, 1) (0,0,0) 436373.36 ( 0.28) [72046J 
l( 1, I) - O( 0,0) (0,0,0) 452390.33 ( 0.04) {72046) 
6( 5, 1) - 6( 4, 2) (0,0,0) 493362.16 ( 0.07) [72046] 
2( 2, 1) - 2( 1, 2) (0,0,0) 505565.23 ( 0.06) [72046J 
6( 2, 5) - 5( 3, 2) (0,0,0) 535531.83 ('1.55) [73040] 
7( 5, 2) - 7( 4, 3) (0,0,0) 555254.03 ( 0.06) [72046] 
6( 4, 2) - 6( 3, 3) (0,0,0) 567079.48 ( 0.03) [72046] 
3( 3, 1) - 3( 2, 2) (0,0,0) 568050.55 ( 0:05) [72046] 
5( 5, 0) - 51 4, 1) (0,0,0) 579799.00 ( 0.13) [72046J 
8( 6, 2) - 8( 5, 3) (0,0,0) 593170.23 ( 0.13) [72046] 
5( 3, 2) - 5( 2, 3) (0,0,0) 611441.63 ( 0.08) [72046J 
7( 6, 1) - 7( 5, 2) (0,0,0) 626474.55 ( 0.19) [720461 
4( 4, 1) - 4( 3, 2) (0,0,0) 650374.47 ( 0.40) [72046J 
4( 2, 2) - 4( I, 3) (0,0,0) 665393.70 ( 0.25) [72046J 
2( 0, 2) - 1( 1, 1) (0,0,0) 687303.48 ( 0.38) [72046] 
9( 7, 2) - 9( 6, 3) (0,0,0) 689120.17 ( 0.33) [72046] 
3( 1, 2) - 3( 0, 3) (0,0,0) 708470.43 ( 0.41) [72046] 
2( 1, 2) - I( 0, 1) (0,0,0) 736033.65 ( 0.89) [72046] 
3( 2, 2) - 3( I, 3) (0,0,0) 747301.89 ( 0.45) [72046] 
6( 6, 0) - 6( 5. 1) (0,0,0) 748241.49 ( 0.38) [72046J 
5( 5, 1) - 5( 4, 2) (0,0,0) 749432.28 ( 0.45) [72046J 
4( 3, 2) - 4( 2, 3) (0,0,0) 765937.91 ( 0.65) [72046J 
5( 4, 2) - 51 3, 3) (0,0,0) 800855.96 ('1.63) [730401 
5( 2,4) - 4( 3, 1) (0,0,0) 827915.49 ('0.98) [73040J 
6( 5, 2) - 6( 4, 3) (0,0,0) 854974.90 (03.BO) [730401 
6(6,ll- 6( 5, 2) (0,0,0) 860129.55 (*2.30) [73040J 
7( 6, 2) - 7( 5, 3) (0,0,0) 928657.77 (*4.65) [73040] 
4( 2, 3) - 3( 3, 0) (0,0,0) 930145.62 (OU7) [73040] 
5( 2, 3) - 5( I, 4) (0,0,0) 993100.36 ('4.71) [73040J 
3( 0, 3) - 2( 1, 2) (0,0,0) 9931OB.47 ('0.96) [73040J 

H2
33S 1( 1, 0) - I( 0, 1) 5/2 5/2 (0,0,0) 168318.93 ( 0.10) [53012J 

l( I, 0) - 1( 0, 1) 3/2 112 (0,0,0) 16831B:93 ( 0.10) (53012J 
II I, 0) - I( 0, 1) 112 3/2 (0,0,0) 168322.63 ( 0.10) [53012] 
I( 1, 0) - 1( 0, 1) 5/2 3/2 (0,0.0) 168326.90 ( 0.10) [53012] 
1( 1, 0) - I( 0, 1) 3/2 512 (0,0,0) 168329.03 10.10) [53012J 
2( 2, 0) - 2( 1. I) 1/2 3/2 (0,0,0) 215494.428 ( 0.10) [63019] 
2( 2, 0) - 2( 1, 1) 112 112 (0,0,0) 215496.600 ( 0.10) [63019] 
2( 2, 0) - 2( 1, 1) 7/2 5/2 (0,0,0) 215500.728 . ( 0.10) [63019] 
2( 2, 0) - 2( 1, I) 712 712 (O,O,O) 215502.768 ( 0.10) [63019J 
2( 2, 0) - 2( 1. I) 3/2 3/2 (O,O,O) 215505.300 ( 0.10) [63019J 
2( 2, 0) - 2( 1. 1) 3/2 112 (0,0,0) 215507.508 ( 0.10) [63019] 

J. Phys. Cham. Raf. Data, Vol. 7, No.4, 1978 
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TABLE 46.3. The microwave spectrum of H2S-Continued 

Isotopic species f(K~,K'J - rrK~,K"J F r. F' r. (v"v2,vJ Frequency (Uoc.) Reference 
(MHz) (MHz) 

H
2

33S 2( 2, 0) - 2( 1, I) 5/2 5/2 (0,0,0) 215511.444 ( 0.10) [63019J 
2( 2, 0) - 2( I, 1) 5/2 712 (0,0,0) 215513.316 ( 0.10) (63019) 

H/'5 l( I, 0) - I( 0, 1) 0 1 (0,0,0) 167910.491 ( lE-3) [71032] 
l( 1, 0) - I( 0, 1) 1 2 (0,0,0) 167910.491 ( IE-3) (71032) 
l( 1, 0) - I( 0, I) 2 2 (0,0,0) 167910.514 ( lE-3) [71032J 
l( 1, 0) - l( 0, 1) (0,0,0) 167910.516 ( 2E-3) [71032J 
l( 1, 0) - I( 0, 1) 1 1 (0,0,0) 167910.530 ( IE-3) [71032] 
l( 1, 0) - 1( 0, 1) 1 0 (0,0,0) 167910.530 ( IE-3) [71032] 
l( 1, 0) - I( 0, 1) 2 1 (0,0,0) 167910.550 ( IE-3) [71032J 
2( 2, 0) - 2( 1, 1) (0,0,0) 213376.924 ( 2E-3) [71032] 

H32SD 6( 6, 0) - 6( 6, 1) (0,0,0) 1.827 ('0.00) [73040] 
5( 5, 0) - 5( 5, 1) (0,0,0) 19.100 (01E_3) [730401 
7( 6, 1) - 7( 6, 2) (0,0,0) 23.666 (*2E-3) (73040) 
8( 6, 2) - 8( 6, 3) (0,0,0) 164.153 ("0.01) [7304OJ 
4( 4, 0) - 4( 4, 1) (0,0,0) 184.781 ("4E-3) {73040] 
6( 5, 1) - 6( 5, 2) (0,0,0) 208.200 ('0.01) [73040] 
5( 5, I) - 6( 4, 2) (0,0,0) 435.42 (°3.51) [73040J 
7( 5, 2) - 7( 5, 3) (0,0,0) 1227.41 (*0.03) [73040J 
3( 3, 0) - 3( 3, 1) (0,0,0) 1596.061 ('0.01) [73040J 
5(4,1)- 5( 4, 2) (0,0,0) 1636.82 (*0.02) [73040] 
8( 5, 3) - 8( 5, 4) (0,0,0) 5161.09 ('0.08) [73040] 
6( 4, 2) - 6( 4, 3) (0,0,0) 7936.74 ( 0.05) [51017J 
5{ 5, 0) - 6( 4, 3) (0,0,0) 8390.39 ( 0.05) [73062J 

11( 6, 5) - ll( 6, 6) (0,0,0) 10235.81 ( 0.05) [51017J 
2( 2, 0) - 3( 0, 3) (0,0,0) 10835.62 ( 0.05) [73062] 
4( 3, I) - 4( 3, 2) (0,0,0) 10861.07 ( 0.05) [51017] 
2( 2, 0) - 2( 2, 1) 5/2 2 3/2 1 (0,0,0) 11283.741 ( 0.05) [64020J 
2( 2, 0) - 2( 2, 1) 3/2 2 112 1 (0,0,0) 11283.741 ( 0.05) [64020J 
2( 2, 0) - 2( 2, 1) 7/2 3 5/2 3 (0,0,0) 11283.768 ( 0.05) [64020J 
2( 2, 0) - 2{ 2, 1) 3/2 2 5/2 3 (O,O,O) 11283.768 ( 0.05) [64020] 
2( 2, 0) - 2( 2, I) 3/2 1 112 ] (0,0,0) 11283.784 ( 0.05) [64020] 
2( 2, 0) - 2( 2, I) 5/2 2 712 3 (0,0,0) 11283.784 ( 0.05) [64020J 
2( 2, 0) - 2( 2, 1) 3/2 1 5/2 3 (0,0,0) 11283.813 ( 0.05) [64020J 
2( 2, 0) - 2( 2, 1) 7/2 3 . 7/2 3 (0,0,0) 11283.83 ( 0.05) [510171 
2( 2, 0) - 2( 2, I) 5/2 3 5/2 3 (0,0,0) 11283.83 ( 0.05) [51017] 
2( 2, 0) - 2( 2, 1) 5/2 2 5/2 2 (0,0,0) 11283.83 ( 0.05) [51017J 
2( 2, 0) - 2( 2, 1) 3/2 2 3/2 2 (0,0,0) 11283.83 ( 0.05) [51017} 
2( 2, 0) - 2( 2, 1) 3/2 1 3/2 1 (0,0,0) 11283.83 ( 0.05) [51017J 
2( 2, 0) - 2( 2, 1) lI2 1 1/2 I (0,0,0) 11283.83 ( 0.05) [51017] 
2( 2, 0) - 2( 2, 1) 5/2 3 3/2 1 (0,0,0) 11283.846 ( 0.05) [64020] 
2( 2, 0) - 2( 2, 1) 112 1 3/2 1 (0,0,0) 11283.876 ( 0.05) [64020J 
2( 2, 0) - 2( 2, 1) 7/2 3 5/2 2 (0,0,0) 11283.876 ( 0.05) [64(20) 

2( 2, 0) - 2( 2, 1) 5/2 3 712 3 (0,0,0) 11283.892 ( 0.05) [64020J 
2( 2, 0) - 2( 2, 1) 5/2 3 3/2 2 (0,0,0) 11283.892 ( 0.05) [64020] 
2( 2, 0) - 2( 2, 1) 3/2 1 5/2 2 (0,0,0) 11283.922 ( 0.05) [64020] 
2( 2, 0) - 2( 2, 1) 112 1 3/2 2 (0,0,0) 11283.922 ( 0.05) [64020J 
9( 5, 4) - 9( 5, 5) (0,0,0) 17212.61 ( 0.05) [51017) 

10( 7, 3) - 9( 8, 2) (0,0,0) 25764.05 ( 0.10) [730621 
lOt 7, 4) - 9( 8, I) (0,0,0) 25875.15 ( 0.10) [73062J 
7( 4, 3) - 7( 4, 4) (0,0,0) 27566.31 ( 0.05) [51017] 

12( 6, 6) - 12( 6, 7) (0,0,0) 28842.84 ( 0.05) [51017] 
5( 3, 2) - 5( 3, 3) (0,0,0) 40929.20 ( 0.05) [51017} 

15( 7, 8) - 15( 7, 9) (0,0,0) 42763.25 ( 0.10) [73062J 
6( 0, 6) - 5( 2, 3) (0,0,0) 45306.34 (*1.12) [73040] 

10( 5, 5) - 10( 5, 6) (0,0,0) 47905.36 ( 0.05) [51017J 
1( 1, 0) - 1( 1, 1) (0,0,0) 51073.27 ( 0.05) [51017J 
6( I, 6) - 5( 2, 3) (0,0,0) 51823.14 (·1.14) [73040J 
3( I, 3) - 2( 2, 0) (0,0,0) 52626.04 ('0.24) [73040] 

3( 2, 1) - 3( 2, 2) (0,0,0) 53200.93 ( 0.05) [51017] 

5( 3, 3) - 4( 4, 0) (0,0,0) 71571.44- (·0.41) [73040J 
8( 4, 4) - 8( 4, 5) (0,0,0) 75551.73 ( 0.05) [51017J 
4( 0, 4) - 3( 2, 1) (0,0,0) 102092.61 ('0.22) [73040] 
6( 2, 4) - 7( 1, 7) (0,0,0) 106836.71 (*3.17) [73040] 

6( 2, 4) - 7( 0, 7) (0,0,0) 109478.01 (*3.15) [73040] 
5( 1, 4) - 4( 3, 1) (0,0,0) 109928.54 (*0.38) [73040J 
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TABLE 46.3. The microwave spectrum of HzS-Continued 

Isotopic species f(K:X..J - J" (K~,K"J I F F; F" 
I 17 (v"VZ,v3) Frequency (Une.) Reference 

(MHz) (MHz) 

H32SD 6( 3, 3) - 6( 3, 4) (0,0,0) 1l0281.15 ( 0.02) [71034J 

4( 2, 3) - 3( 3, 0) (0,0,0) 110706.22 ( 0.02) [71034] 

5( 3, 2) - 4( 4, 1) (0,0,0) 112685.45 ( 0.04) [71034] 

5( 0, 5) - 4( 2, 2) (0,0,0) 120426.46 ('0.37) [73040] 

4( 1, 4) - 3( 2, I) (0,0,0) 135017.27 ( 0.06) [71034J 

5( I, 5) - 4( 2, 2) (0,0,0) 135654.99 ( 0.03) [710341 

4( 2, 2) - 4( 2. 3) (0,0,0) 143034.72 . ( 0.02) [71034] 

2( 1, 1) - 2( 1, 2) (0,0,0) 153179.16 ( 0.10) [7304OJ 

7( 2, 5) - 6( 4, 2) (0,0,0) 154523.40 ('1.14) [7304OJ 

3( 3, 0) - 4( 1, 3) (0.0,0) 169830.38 (*0.37) [73040] 

9( 4, 5) - 9( 4, 6) (0,0,0) 170641.23 (*0.30) [7304OJ 
I( I, 0) - I( 0, 1) (0,0,0) 195558.92 ( 0.10) [73040] 

5( 4, I) - 6( 2, 4) (0,0,0) 204250.62 ('0.74) [73040] 

7( 3, 4) - 7( 3, 5) (0,0,0) 234044.87 (*0.24) (73040) 
1( 0, 1) - O( 0, 0) (0,0,0) 244555.58 ( 0.10) [73040] 

4( 2, 2) - 3( 3, 1) (0,0,0) 255337.19 (*0.32) [7304OJ 
2( I, 1) - 2( 0, 2) (0,0,0) 257781.41 ( 0.10) [73040] 
7( 4, 4) - 6( 5, 1) (0,0,0) 258733.87 ('3.17) [73040] 
7( 4, 3) - 6( 5, 2) (0,0,0) 286508.01 ('3.12) [73040] 
5( 2, 3) - 5( 2, 4) (0,0,0) 286920.91 (*0.18) [73040] 
5( 2, 4) - 4( 3, ]) (0,0,0) 303516.54 ( 0.03) [71034] 
3( I, 2) - 3( I, 3) (0,0,0) 304640.54 ( 0.10) [7304OJ 
6( 3, 4) - 5( 4, I) (0,0,0) 319556.89 ('0.42) [730401 

10( 4, 6) - 10( 4, 7) (0,0,0) 326381.48 ( 0.02) [71034] 
6( 1, 5) - 5( 3, 2) (0,0,0) 327272.77 ('0.51) [73040J 
2( 0, 2) - l( 1, 1) (0,0,0) 333278.71 ( 0.10) [7304OJ 
3( I, 2) - 3( 0, 3) (0,0,0) 368102.22 ( 0.02) [710341 
3( 1, 2) - 2( 2, 1) (0,0,0) 368550.52 ( 0.03) (71034) 
I( 1, 1) - 0( 0, 0) (0,0,0) 389041.08 ( 0.04) [71034] 
8( 3, 5) - 8( 3, 6) (O,O,O) 415880.03 ( 0.03) [71034] 
3( 2, 1) - 3( 1, 2) (0,0,0) 417381.10 ( 0.02) (71034) 
4( 2, 2) - 4( I, 3) (0,0,0) 423571.36 ( 0.03) [71034] 
61 3, 3) - 51 4, 2) (0,0,0) 431474.46 ( 0.07) [71034J 
2( 1, 2) - II 1, 1) (0,0,0) 437880.83 ( 0.04) [71034] 
2( 2, 0) - 2( I, 1) (0,0,0) 444552.85 ( 0.02) [71034J 
6( 2, 5) - 51 3, 2) (0,0,0) 445094.65 ( 0.05) [71034] 
7( 1, 6) - 6( 3, 3) (0,0,0) 448753.04 (*1.61) [73040] 
8( 1, 7) - 7( 3, 4) (0,0,0) 458109.94 ('3.55) [7304OJ 
8( 2, 6) - 7( 4, 3) (0,0,0) 471760.97 ('3.90) [73040] 
7( 4, 4) - 8( 2, 7) (0,0,0) 47]864.23 (*2.82) [73040J 
2( 0, 2) - 1( 0, 1) (0,0,0) 477764.27 ( 0.05) [71034] 
5( 2, 3) - 5( I, 4) (0,0,0) 480508.88 ( 0.06) [71034] 
6( 2, 4) - 6( 2, 5) (0,0,0) 480983.25 ( 0.08) [71034J 
8( 2, 7) - 7( 3, 4) (0,0,0) 489174.38 ('3.19) [73040] 
4( I, 3) - 4( 1, 4) (0,0,0) 499262.]3 (*0.25) [7304OJ 
7( 4, 4) - 8( 1, 7) (0,0,0) 502928.67 (*3.04) [73040] 
7{ 2, 6) - 6( 3, 3) (0,0,0) 512298.41 (*1.37) [73040] 
8( 4, 5) - 7( 5, 2) (0,0,0) 525087.80 (*4.19) [73040] 
4( 1, 3) - 4( 0, 4) (0,0,0) 532187.04 ( 0.07) [71034J 
2( 1, 1) - I( I, 0) (0,0,0) 539986.65 ( 0,04) [71034J 
7( 3, 5) - 6( 4, 2) (0,0,0) 548497.04 (·1.U) [73040] 
6( 4, 3) - 7( 2, 6l (0,0,0) 552192.75 ('1.12) [73040J 
4( 4, 0) - 5( 2, 3) (0,0,0) 571260.98 ('0.63) [730401 
2( 1, 2) - I( 0, 1) (0,0,0) 582366.42 ( 0.05) [71034J 
2( 2, 1) - 2( 1, 2) (0,0,0) 586448.10 (*0.23) [7304OJ 
3( 0, 3) - 2( I, 2) (0,0,0) 586896.20 ( 0.14) [71034] 
5( 3, 3) - 6( ], 6) (0,0,0) 591009.27 (*],39) [7304OJ 
5( 3, 3) - 6( 0, 6) (0,0,0) 597526.07 (°1.36) [73040J 
6( 2, 4) - 6( 1, 5) (0,0,0) 598805.17 ( 0.08) [71034] 
5( 2, 3) - 4( 3, 2) (0,0,0) 601298.59 (00.29) [7304OJ 
8( 4, 4) - 7( 5, 3) (O,O,O) 601867.47 (*4.13) [7304OJ 
4( 3, 2) - 5( 1, 5) (0,0,0) 602940.09 (·0.62) [7304OJ 
6( 4, 3) - 7( 1, 6) (0,0,0) 615738.12 (01.10) [73040J 
4( 3, 2) - 510, 5) (0,0,0) 618168.56 (*0.60) [7304OJ 
7( 3, 4) - 7( 2, 5) (0,0,0) 628018.53 ( 0.05) [71034J 
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MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1611 

TABLE 46.3. The microwave spectrum of H2S-Conlinued 

Isotopic species !(K~XJ - ]"(K~,K"J P P, F' Ji'" , (v"v2,vJ) Frequency (Une.) Reference 

(MHz) (MHz) 

H32SD 6( 3, 4) - 7( 1, 7) (0,0,0) 630644.22 ('3.43) [730401 
6( 3, 4) - 7( 0, 7) (0,0,0) 633285.52 (*3.39) [73040] 
6( 3, 3) - 6( 2, 4) (0,0,0) 634088.27 (*0.51) [73040] 
9( 3, 6) - 9( 3, 7) (0,0,0) 648612.59 (*0.95) [73040] 
3( I, 3) - 2( 1, 2) (0,0,0) 650358.15 ('0.17) [730401 
3( 3, I) - 4{ I, 4) (0,0,0) 667496.45 (*0.42) [73040J 
3( 2, 2) - 3( I, 3) (0,0,0) 668820.61 (*0.23) [73040] 
5( 4, 2) - 6( 2, 5) (0,0,0) 683597.02 (*0.80) [73040] 
5( 3, 2) - 5( 2, 3) (0,0,0) 683761.62 ('0.60) [730401 
S( 3, 5) - 8( 2, 6) (0,0,0) 684675.S2 (*0.95) [73040] 
4{ 1, 3) - 3( 2, 2) (O,O,O) 687480.43 (*0.25) [730401 
2( 2, 1) - 2( 0, 2) (0,0,0) 691050.29 (*0.30) [730401 
3( 0, 3) - 2( 0, 2) (0,0,0) 691498.51 (·O.IS) [73040] 

H33SD 4{ 3, I) - 4{ 3, 2) 5/2 5/2 (0,0,0) 10830.54 ( 0.10) [6803S] 
4{ 3, 1) - 4{ 3, 2) 1112 1112 (0,0,0) 10830.83 . ( 0.10) [68038] 
4{ 3, 1) - 4{ 3, 2) 7/2 7/2 (0,0,0) 10831.37 ( 0.10) [68038] 
4{ 3, I) - 4( 3, 2) 9/2 9/2 (0,0,0) 10831.63 ( 0.10) [68038] 
2( 2, 0) - 2( 2, I) 3/2 1/2 (0,0,0) 11251.28 ( 0.10) [68038J 
2( 2, 0) - 2( 2, 1) 5/2 7/2 (0,0,0) 11252.85 ( 0.10) [68038] 
2( 2, 0) - 2( 2, 1) 5/2 3/2 (0,0,0) 11254.82 ( 0.10) [68038] 
2( 2, 0) - 2( 2, I) 1/2 112 (0,0,0) 11257.16 ( 0.10) [68038J 
2( 2, 0) - 2( 2, 1) 7/2 7/2 (0,0,0) 11258.55 ( 0.10) [68038] 
2( 2, 0) - 2( 2, 1) 3/2 3/2 (0,0,0) 11259.09 ( 0.10) [68038] 
2( 2, 0) - 2( 2, I) 5/2 5/2 (0,0,0) J 1260.52 ( 0.10) [68038] 
2( 2, 0) - 2( 2, 1) 112 3/2 (0,0,0) 11264.78 ( 0.10) [68038] 
2( 2, 0) - 2( 2, 1) 3/2 5/2 (0,0,0) 11264.78 ( 0.10) [68038] 
2( 2, 0) - 2( 2, 1) 712 5/2 (0,0,0) 11266.35 ( 0.10) [68038J 

H34SD 4{ 3, 1) - 4{ 3, 2) (0,0,0) 10802.36 ( 0.10) [51017] 
2( 2, 0) - 2( 2, 1) (0,0,0) 11235.45 ( 0.10) [51017] 
7( 4, 3) - 7( 4, 4) (0,0,0) 27392.00 ( 0.10) [51017J 
5( 3, 2) - 5( 3, 3) (0,0,0) 407 J 5.45 ( 0.10) [73062] 
J( 1, 0) - 1( I, 1) (0,0,0) 50912.27 ( 0.10) [51017] 
3( 2, I) - 3( 2, 2) (0,0,0) 52979.67 ( 0.10) [51017] 

Dz
32S I( 1, 0) - I( 0, I) 0 1 (0,0,0) 91359.091 ( lE-3) [71033] 

l( 1, 0) - 1( 0, 1) 2 2 (0,0,0) 91359.114 ( lE-3) [71033] 
1( 1, 0) - I( 0, 1) 2 1 (0,0,0) 91359.128 ( IE-3) [71033] 
I( I, 0) - 1( 0, 1) 1 2 (0,0,0) 91359.143 ( 1E-3) [71033J 
1( 1, 0) - l( 0, 1) 1 1 (0,0,0) 91359.158 ( lE-3) [71033] 
2( 2, 0) - 2( I, 1) (0,0,0) 128815.31 ( 0.10) [72047] 
3( 2, 1) - 3( 1, 2) (0,0,0) 185591.87 ( 0.10) [72047] 

2( I, 1) - 2( 0, 2) (0,0,0) 194189.30 ( 0.10) [72047J 
3( 3, 0) - 3( 2, 1) (0,0,0) 195692.13 ( 0.10) [72047] 
3( I, 3) - 2( 2, 0) (0,0,0) 196900.84 ( 0.10) [72047] 
4{ 3, 1) - 4{ 2, 2) (0,0,0) 201306.58 ( 0.10) [72047J 
1( I, 1) - 0( 0, 0) (0,0,0) 237903.80 ( 0.10) [72047] 
5( 4, 1) - 5( 3, 2) (0,0,0) 250390.95 ( 0.10) [72047] 
2( 2, 1) - 2( 1, 2) (0,0,0) 273879.18 ( 0.10) [72047] 

6( 4, 2) - 6( 3, 3) (0,0,0) 281788.08 ( 0.10) [72047J 
5( 3, 2) - 5( 2, 3) (0,0,0) 290043.86 ( 0.10) [72047] 
4( 4, 0) - 4{ 3, 1) (0,0,0) 291340.25 ( 0.10) [72047J 
7( 5, 2) - 7( 4, 3) (0,0,0) 308863.56 ( 0.20) [72047J 

4{ 2, 2) - 4{ I, 3) (0,0,0) 319555.99 ( 0.20) [72047] 

3( 3, I) - 3( 2, 2) (0,0,0) 321784.13 ( 0.20) [72047J 
6( 2, 5) - 5( 3, 2) (0,0,0) 324356.04 ( 0.20) [72047] 

6( 5, 1) - 6( 4, 2) (0,0,0) 335350.27 ( 0.20) [72047] 

2( 0, 2) - I( 1, 1) (0,0,0) 346782.36 ( 0.20) [72047J 

3( I, 2) - 3( 0, 3) (0,0,0) 351473.87 ( 0.20) [72047] 

8( 5, 3) - 8( 4, 4) (O,O,O) 374158.37 ( 0.20) [72047] 

9( 6, 3) - 9( 5, 4) (0,0,0) 376492.75 ( 0.20) [72047] 

8( 6, 2) - 8( 5, 3) (0,0,0) 377560.13 ( 0.20) [72047J 

2( 1, 2) - I( 0, 1) (0,0,0) 384452.14 ( 0.20) [72047J 

4{ 4, 1) - 4{ 3, 2) (0,0,0) 385315.93 ( 0.20) [72047] 

3( 2, 2) - 3( I, 3) 

I 

(0,0,0) 387843.70 ( 0.20) [72047J 

5( 5, 0) - 5( 4, 1) (0,0,0) 403291.63 ( 0.30) [72047J 

7( 4, 3) - 7( 3, 4) (0,0,0) 405800.95 ( 0.30) [72047] 
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TABLE 46.3. The microwave spectrum of HzS-Continued 

Isotopic species I f(X:,X',J - J"(X~,K"J F ~ r F( (vl,VZ,v,J Frequency (Une.) Reference 
(MHz) (MHz) 

D2
325 4{ 3, 2) - 4{ 2, 3) (0,0,0) 406857.82 ( 0.30) [72047] 

10( 7, 3) - 10( 6, 4) (0,0,0) 424386.25 ( 0.30) [72047] 

5( 4, 2) - 51 3, 3) (0,0,0) 440500.74 ( 0.30) [720·m 

5( 2, 4) - 4{ 3, 1) (0,0,0) 444159.43 ( 0.30) [72047] 

7( 6, I) - 7( 5, 2) (0,0,0) 447210.35 ( 0.30) [72047] 

6( 3, 3) - 6( 2,4) (0,0,0) 451575.89 ( 0.30) [72047] 

4{ 2, 3) - 3( 3, 0) (0,0,0) 454804.75 ( 0.30) [72047] 

Il( 7, 4) - Il( 6, 5) (O,O,O) 455365.73 ( 0.30) [72047J 
5( 5, I) - 5( 4, 2) (0,0,0) 461763.49 ( 0.30) [72047J 

lOt 6, 4) - lOt 5, 5) (0,0,0) 478255.25 ( 0.30) [72047] 

12( 8, 4) - 12( 7, 5) (0,0,0) 479524.47 ( 0.30) [72047] 

9( 7, 2) - 9( 6, 3) (0,0,0) 483402.85 ( 0.30) [72047] 

6( 5, 2) - 6( 4, 3) (0,0,0) 490325.67 ( 0.30) [72047] 
5( 2, 3) - 5( 1, 4) (0,0,0) 491247.75 ( 0.30) [72047] 
5( 0, 3) - 2( I, 2) (0,0,0) 510025.44 ( 0.40) [72047] 
4{ 1, 3) - 4{ 0, 4) (0,0,0) 515114.05 ( 0.40) [72047] 

6( 6, 0) - 6( 5, 1) (0,0,0) 516361.89 ( 0.40) [72047J 
Il( 8, 3) - Il( 7, 4) (0,0,0) 518317.29 ( 0.40) [72047J 
3( I, 3) - 2( 0, 2) (0,0,0) 519905.23 ( 0.40) [72047] 
4{ 2, 3) - 4{ I, 4) (0,0,0) 525317.63 ( 0.40) [72047] 
5( 3, 3) - 51 2, 4) (0,0,0) 526701.22 ( 0.40) [72047] 
9( 5, 4) - 9( 4, 5) (0,0,0) 530145.51 ( 0.40) [72047] 
6( 4, 3) - 6( 3, 4) (0,0,0) 536003.85 ( 0.40) [72047] 
6( 6, 1) - 6( 5, 2) (0,0,0) 546989.47 ( 0.40) [72047] 
7( 6, 2) - 7( 5, 3) (0,0,0) 555378.25 ( 0.40) [72047J 
7( 5, 3) - 7( 4, 4) (0,0,0) 557878.11 ( 0.40) [72047J 
2( 2, 1) - I( 1, 0) (0,0,0) 566972.29 ( 0.40) (72047J 
8( 7, 1) - 8( 6, 2) (0,0,0) 568408.12 ( 0.40) {72047] 
8( 4, 4) - 8( 3, 5) (0,0,0) 586926.59 ( 0.40) [72047J 
3( I, 2) - 2( 2, 1) (0,0,0) 587620.04 ( 0.40) [72047] 
8( 6, 3) - 8( 5, 4) (0,0,0) 595505.25 ( 0.40) [72047J 

10( 8, 2) - 10( 7, 3) (0,0,0) 609672.97 ( 0.50) [72047J 
7( 3, 4) - 7( 2, 5) (0,0,0) 630485.63 ( 0.50) 172047] 
8( 7, 2) - 8( 6, 3) (0,0,0) 632477.80 ( 0.50) [72047] 
4( 0, 4) - 3( I, 3) (0,0,0) 660418.18 ( 0.50) [72047] 
4{ 1, 4) - 3( 0, 3) (0,0,0) 662245.07 ( 0.50) [72047] 
2( 2, 0) - 1( 1, 1) (0,0,0) 669787.00 ( 0.50) [72047] 
5( 2, 4) - 5( 1, 5) (0,0,0) 672337.45 ( 0.50) [72047J 

. . ·Calculated transItIon frequency . 
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Table 47. Rotational and centrifugal distortion constants fOT 

Hz
78 se and Hz 80se [75026]. 

Parameter 

Cl 

Il 

c 

A 

c 

~J 

~ 
JK 

~K 

Std. dey. MW 

Std. dey. IR 

244 259.14(119) 

232 558.27(119) 

116 910.11(514) 

245 122.14 

231 593.37 

117 012.00 

35.042 (100) 

-118.184(150) 

87.908(300) 

'2.11491(1800) 

458.9872'3. 

0.0198(40) 

-1.1375810.03 

2.499610.2 

'0.868110.2 

(-0.5968010.0Z) xl0- 2 

0.20764tO.Ol 

8.4519010.4 

(0.1812210.017)X)0-2 

0.135773:>0.008 

-0.36545510.017 

0.218064 1 0.009 

(0.98799 10.2)X1O- 3 

(0.8493,0.17)xl0-2 

(-0.2258,O.27)x10- 4 

(-0.248166±0.02) <10- 2 

(0.647661,0.06)xl0- 2 

(-0.396067,0.04)x10- 2 

0.07 

387.59 

HZ 80 Se Value (~IHz) 

244 099.89(29) 

232 561.95(29) 

116 874.93(176) 

244 967.32 

231 593.31 

116 976.14 

34.950(30) 

-118.189(70) 

88.1873(1300) 

-2.12091(1200) 

461. 039411. 

0.0217(14) 

-1.20193 1 0.013 

2.7535 i O.06 

-1.1067'0.06 

(- 0.626116 iO .012) xl0- 2 

0.20217'0.007 

8.27658"0.12 

(0.17430 1 0.004)XI0- 2 

0.135488"0.002 

-0.3666B5 10.005 

O. 221558 iO . 002 

(0.89245 i O.06)Xl0- 3 

(0.6860 1 0.12)X10- 2 

(-0.4369910.07)Xl0- 4 

(-0.226800 10.01)'10- 2 

(0.604766'0.02)"10- 2 

(-0.373530 i O.013)'10· 2 

0.14 

354.76 
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Table 47.1. Rotational and cAntrifugal distortion constants 

for 1l 2
76 se 11 2

77 Se and Hz
8Zse [75026J.

a 

'F"" 

Parameters Hz
76 se Value H/ 7se Value 11

2
82 5e Value 

(MHz) (~lHz ) (MHz) 
-- -

(l 244 434.91 244 348. 74 243 945.78 

B 232 546.40 232 549.75 232 568.92 

C 116 945.72 116 927.29 116 841. 45 

"'J 35.146 35.122 .34.906 

II JK -118.341 -118.408 -118.264 

I>K 86.5614 87.0799 88.9171 

6J 
-2.15431 -2.14838 -2.10903 

oK 452.4169 454.1929 464.5726 

IIJK -1.14809 -1.16993 -1.23863 

I1KJ 2.5035 2.5778 2.88624 

hJ -0.00610582 -0.00617029 -0.00636121 

h JK 0.20083 0.19872 0.19916 

\: 8.14709 8.12889 8.27415 

Std. dev. MW 0.390 0.438 0.141 

a The distortion constants not shown in this table were 

fixed at their H2
ROSe values in Table 46. 

Table 47.2. Rotational and centrifugal distortion constants for D2Se [62011J. 

Parameters Dz
76se D/ 7Se °2

785e D
2

80se 

A (MHz) 125 946.6(5) 125 864.1(5.) 125 784.0(5) 125 629.5(5) 

B (MHz) 125 906.4(30) 115 906.2(30) 115 906.4(30) 115 906.1(30) 

C (MHz) 59 614.5(5) 59 596.0(5) 59 577.9(5) 59 542.9(5) 

'[ 
aaaa 

(MHz)a -38.515 -38.465 -38.415 -38.321 

'bbbb (MHz)a -32.759 -32.759 -32.759 -32.759 

a 
'[ 

aabb (MHz) 23.982 23.966 23.951 23.921 

Tsbab (MHz)a - 5.694 -5.690 -5.687 -5.679 

a The 1'S were derived from the vibratIonal frequencies. 

J. PhYII. Chem. Ref. Data, Vol. 7, No.4, 1918 

D2
82Se 

125 482.7(5) 

115 906.5(30) 

59 509.7(5) 

-38.231 

-32.759 

23.893 

-5.673 
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Table 47.3. Rotational and centrifugal distortion constants 

for HDSe [59006J. 

Parameter I H0 76 Se HD77 Se HD
78

Se H0 80 Se HD 8Z Se 
--------------

(A-C) /2 (~lHz) 79830 79812 79808 79785 79772 

0.1 (Hz) 3.56 4.10 3.64 3.85 3 10 

Dol K (kHz) 0.229 0.224 0.212 0.217 0.215 

R6 (Hz) 0.308 0.27S 0.288 0.272 0.299 

DK (kHz) -0.371 - 0.357 -0.358 -0.338 -0.372 

RS (kHz) -0.0571 -0.0587 -0.0575 -0.0600 -0.0543 

Table 47.4. Hyperfine constants and electric dipOle moment for HD 80Se. 

Parameters Molecular 432 level 431 level 221 level 220 level Reference 

Value [72035J [72035J [670l4J [67014J 
------------ -------

eqJQ (D) (kHz) 15.69(26) 14.23(21) 35.04(12) 34.69(13) 

cJ (H) (kHz)a -18.53(27) -17.97(2i) -26.94(6) -Z5.74(6) 

cJ (D) (kHz)a 1.05(2) 1.13(3) - 0.43 0.48 

Xaa CD) (kHz) 123.3(6) [72035J 

Xbb (D) (kHz) -56.5(60) [72035J 

Xce (D) (kHz) -66.8(71) [72035J 

~b HOSe (Debye) 0.62 [59006J 

Wb DZSe (Oebye) 0.627(2) [69037J 

a The spin-rotation tensor elements derived in [72035J are: 

for the proton Mas(H) • -38.77(10) kHz, MbbCH) • 2.37(49) kHz and MeeCH) • -8.95(95) kHz; 

for the deuteron Maa(D) • 0.51 kHz, Mbb(D) • -2.46(1) kHz and Mec(D) • -2.13(2) kHz. 

1615 
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TABLE 47.5. The microwave spectrum of HzSe 

Isotopic species f(K~,K·.J - r (K~,K".J F 1"; F" r. (V I ,V2,V,) Frequency (Une.) Reference 

(MHz) (MHz) 
~ 

Hz
S2Se 1( 1, 0) - I( 0, 1) (0,0,0) 127860.35 ( 0.20) [S60Il] 

2( 2, 0) - 2( 1, 1) (0,0,0) 141889.02 ( 0.20) [56011] 

3( 3, 0) - 3( 2, 1) (0,0,0) 164663.10 ( 0.20) [56011] 

4{ 4, 0) - 4{ 3, 1) (0,0,0) 197748.81 ( 0.20) [75026] 

5( 5, 0) - 5( 4, I) (0,0,0) 242112.28 ( 0.20) [75026] 
6( 6, 0) - 6( 5, 1) (0,0,0) 297106.08 ( 0.20) [75026) 

5( 4, 1) - 5( 3, 2) (0,0,0) 308016.04 ( 0.20) [75026J 
6( 5, 1) - 6( 4, 2) (0,0,0) 309251.68 ( 0.20) [75026] 

4{ 3, 1) - 4{ 2, 2) (0,0,0) 316392.66 ( 0.20) [75026J 
7( 6, 1) - 7( 5, 2) (0,0,0) 323624.01 ( 0.20) [750261 
3( 2, 1) - 3( 1, 2) (0,0,0) 330181.47 ( 0.20) [75026J 
2( 1, 1) - 2( 0, 2) (0,0,0) 345030.44 ( 0.20) [75026] 
8( 7, 1) - 8( 6, 2) (0,0,0) 353768.27 ( 0.20) [75026] 
7( 7, 0) - 7( 6, 1) (0,0,0) 359829.07 ( 0.20) [75026J 
I( 1, 1) - 0( 0, 0) (0,0,0) 361698.54 ( 0.20) [75026J 
2( 2, 1) - 2( I, 2) (0,0,0) 383125.26 ( 0.20) [75026] 
9( 8, 1) - 9( 7, 2) (0,0,0) 40]087.63 ( 0.20) [75026] 
3( 3, 1) - 3( 2, 2) (0,0,0) 401983.80 ( 0.20) [75026] 
4{ 4, 1) - 4{ 3, 2) (0,0,0) 426414.26 ( 0.20) [75026] 
5( 5, 1) - 5( 4, 2) (0,0,0) 455560.94 ( 0.20) [75026] 
2( 1, 2) - l( 0, I) (0,0,0) 595552.80 ( 0.20) [75026J 

H,80Se 1{ 1, 0) - 1{ 0, 1) (0,0,0) 127973.40 ( 0.20) [56011] 
2( 2, 0) - 2( 1, 1) (0,0,0) 142171.86 ( 0.20) [560111 
3( 3, 0) - 3( 2, 1) (0,0,0) 165240.46 ( 0.20) [560111 
4{ 4, 0) - 4{ 3, 1) (0,0,0) 198776.38 ( 0.20) [75026] 
5( 5, 0) - 5( 4, 1) (0,0,0) 243754.69 ( 0.20) [75026] 
6( 6, 0) - 6( 5, 1) (0,0,0) 299490.16 ( 0.20) [75026] 
5( 4, 1) - 5( 3, 2) (0,0,0) 307884.72 ( 0.20) [75026] 
6( 5, 1) - 6( 4, 2) (0,0,0) 309399.66 ( 0.20) [75026] 
4{ 3, 1) - 4{ 2, 2) (0,0,0) 316164.20 ( 0.20) [75026J 
7{ 6, I) - 7( 5, 2) (0,0,0) 324255.52 ( 0.20) [750261 
3( 2, 1) - 3( 1, 2) (0,0,0) 329992.71 ( 0.20) [750261 
2( 1, 1) - 2( 0, 2) (0,0,0) 344953.15 ( 0.20) [75026] 
8( 7, 1) - 8( 6, 2) (0,0,0) 355087.30 ( 0.20) [75026] 
I( 1, 1) - O( 0, 0) (0,0,0) 361879.28 ( 0.20) [75026] 
7( 7, 0) - 7( 6, I) (0,0,0) 362998.90 ( 0.20) [75026J 
2( 2, 1) - 2( 1, 2) (0,0,0) 383463.65 ( 0.20) [75026) 
3( 3, 1) ..: 3( 2, 2) (0,0,0) 402553.93 ( 0.20) [750261 
9( 8, 1) - 9( 7, 2) (0,0,0) 403259.55 ( 0.20) [75026] 
4{4,1)- 4{ 3, 2) (0,0,0) 427295.16 ( 0.20) [75026J 
8( 8, 0) - 8( 7, 1) (0,0,0) 429235.84 ( 0.20) [75026] 
5( 5, 1) - 5( 4, 2) (0,0,0) 456827.% ( 0.20) [75026] 
6( 6, 1) - 6( 5, 2) (0,0,0) 489861.69 ( 0.20) [75026J 
9( 9, 0) - 9( 8, I) (0,0,0) 492152.55 ( 0.20) [75026J 
2( 0, 2) - I( 1, 1) (0,0,0) 581098.89 ( 0.20) [75026] 
2( 1, 2) - l( 0, 1) (0,0,0) 595800.97 ( 0.20) [75026] 

H/sSe 2( 2, 0) - 2( 1, 1) (0,0,0) 142469.58 ( 0.20) [56011] 
3( 3, 0) - 3( 2, 1) (0,0,0) 165847.57 ( 0.20) [56011] 
4{ 4, 0) - 4{ 3, 1) (0,0,0) 199858.66 ( 0.20) [75026] 
5( 5, 0) - 5( 4, 1) (0,0,0) 245484.52 ( 0.20) [75026] 
6( 6, 0) - 6( 5, 1) (0,0,0) 301999.28 ( 0.20) [75026] 
5( 4, 1) - 5( 3, 2) (0,0,0) 307754.78 ( 0.20) [75026J 
6(5,1)- 6( 4, 2) (0,0,0) 309568.45 ( 0.20) [75026J 
4( 3, 1) - 4{ 2, 2) (0,0,0) 315928.10 ( 0.20) [75026] 
7( 6, 1) - 7( 5, 2) (0,0,0) 324938.27 ( 0.20) [75026] 
3( 2, I) - 3( 1, 2) (0,0,0) 329795.90 ( 0.20) [75026] 
2( 1, 1) - 2( 0, 2) (0,0,0) 344872.29 ( 0.20) [75026J 
8( 7, I) - 8( 6, 2) (0,0,0) 356498.41 ( 0.20) [75026J 
I( 1, 1) - O( 0, 0) (O,O,O) 362069.14 ( 0.20) [75026J 
7( 7, 0) - 7( 6, 1) (0,0,0) 366331.05 ( 0.20) 175026] 
2( 2, 1) - 2( 1, 2) (0,0,0) 383819.46 ( 0.20) [75026] 
3( 3, 1) - 3( 2, 2) (0,0,0) 403153.22 ( 0.20) [75026J 
9( 8, 1) - 9( 7, 2) (0,0,0) 405571.85 ( 0.20) [75026] 
4{ 4, 1) - 4{ 3, 2) (0,0,0) 428221.28 ( 0.20) [75026] 
5( 5, 1) - 5( 4, 2) (0,0,0) 458160.01 ( 0.20) [75026] 
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TABLE 47.5. The microwave spectrum of H2Se-Continued 

Isotopic species f(K:,K') - J"(K~,K"J F F, F" r; (v"v2,v,,) Frequency (Unc.) Reference 
(MHz) (MHz) 

H/
8
Se 2( 0, 2) - I( ], 1) (0,0,0) 581180.62 ( 0.20) r75026] 

2( 1, 2) - l( 0, 1) (0,0,0) 596061.86 ( 0.20) [75026J 
H,"'Se l( I, 0) - I( 0, 1) (0,0,0) ]28155.40 ( 0.20) [56011j 

2( 2, 0) - 2( 1, 1) (0,0,0) 142623.48 ( 0.20) [56011] 
3( 3, 0) - 3( 2, 1) (0,0,0) 166163.20 ( 0.20) [56011J 
4( 4, 0) - 4( 3, ]) (0,0,0) 200420.65 ( 0.20) [75026J 
5( 5, 0) - 5( 4, 1) (0,0,0) 246382.75 ( 0.20) [75026] 
6( 6, 0) - 6( 5, 1) (0,0,0) 303301.44 ( 0.20) [75026] 
5( 4, 1) - 5( 3, 2) (0,0,0) 307690.68 ( 0.20) [75026J 
6( 5, 1) - 6( 4, 2) (0,0,0) 309661.16 ( 0.20) [75026J 
4( 3, 1) - 4( 2, 2) (0,0,0) 315807.45 ( 0.20) [75026] 
7( 6, 1) - 7( 5, 2) (0,0,0) 325299.72 ( 0.20) [75026] 
3( 2, 1) - 3( 1, 2) (0,0,0) 329694.48 ( 0.20) [75026J 
2( 1, 1) - 2( 0, 2) (0,0,0) 344830.49 ( 0.20) [75026] 
8( 7, 1) - 8( 6, 2) (0,0,0) 357239.79 ( 0.20) [75026] 
I( 1, 1) - O( 0, 0) (0,0,0) 362167.63 ( 0.20) [75026] 
7( 7, 0) - 7( 6, 1) (0,0,0) 368058.70 ( 0.20) [75026] 
2( 2, 1) - 2( I, 2) (0,0,0) 384003.88 ( 0.20) [75026] 
3( 3, 1) - 3( 2, 2) (0,0,0) 403463.92 ( 0.20) [75026] 
9( 8, 1) - 9( 7, 2) (0,0,0) 406781.99 ( 0.20) [75026] 
4( 4, ]) - 4( 3, 2) (0,0,0) 428701.45 ( 0.20) [75026J 
5( 5, I) - 5( 4, 2) (0,0,0) 458850.63 ( 0.20) [75026) 
2( 1, 2) - l( 0, 1) (0,0,0) 596197.06 ( 0.20) [75026] 

H2
76

Se I( 1, 0) - I( 0, 1) (0,0,0) 128219.10 ( 0.20) [56011] 
2( 2, 0) - 2( I, ]) (O,O,O) ]42783.02 ( 0.20) [56011J 
3( 3, 0) - 3( 2, I) (0,0,0) ]66488.]4 ( 0.20) [56011J 
4( 4, 0) - 4( 3, 1) (0,0,0) 201000.01 ( 0.20) [75026] 
5( 5, 0) - 5( 4, 1) (0,0,0) 247308.71 ( 0.20) [75026] 
6( 6, 0) - 6( 5, 1) (0,0,0) 304643.20 ( 0.20) [75026J 
5( 4, 1) - 5( 3, 2) (0,0,0) 307626.96 ( 0.20) [75026] 
6( 5, 1) - 6( 4, 2) (0,0,0) 309760.43 ( 0.20) [75026J 
4( 3, 1) - 4( 2, 2) (0,0,0) 315684.32 ( 0.20) [75026J 
7( 6, 1) - 7( 5, 2) (0,0,0) 325677.38 ( 0.20) [750261 
3( 2, 1) - 3( 1, 2) (0,0,0) 329590.51 ( 0.20) [75026J 
2( ], 1) - 2( 0, 2) (0,0,0) 344787.62 ( 0.20) [750261 
8( 7, 1) - a( 6, 2) (0,0,0) 358010.12 ( 0.20) [75026] 
I( 1, 1) - O( 0, 0) (0,0,0) 362268.84 ( 0.20) [75026J 
7( 7, 0) - 7( 6, 1) (0,0,0) 369837.86 ( 0.20) [75026] 
2{ 2, 1) - 2( ], 2) (0,0,0) 384193.75 ( 0.20) [75026] 
3( 3, 1) - 3( 2, 2) (0,0,0) 403783.97 ( 0.20) [75026J 
9( 8, ]) - 9( 7, 2) (0,0,0) 408036.27 ( 0.20) [75026J 
4( 4, 1) - 4( 3, 2) (0,0,0) 429195.99 ( 0.20) [75026J 
5( 5, 1) - 5( 4, 2) (0,0,0) 459562.13 ( 0.20) [75026] 
2( ], 2) - 1( 0, 1) (O,O,O) 596336.52 ( 0.20) [75026] 

HD82Se Il( 6, 6) - H( 6, 5) (0,0,0) 8215.8 ( 0.10) [59006J 
4( 3, 2) - 4( 3, 1) (0,0,0) 8756.7 ( 0.10) [57006] 
2( 2, 1) - 2( 2, 0) (0,0,0) 9]27.75 ( 0.10) [57006] -
9( 5, 5) - 9( 5, 4) (0,0,0) 13827.7 ( 0.10) [57006J 
7( 4, 4) - 7( 4, 3) (0,0,0) 22184.4 ( 0.10) [59006J 
5( 3, 3) - 5( 3, 2) (0,0,0) 33023.0 ( 0.10) [59006] 
I( I, 1) - 1( 1, 0) (0,0,0) 41476.1 ( 0.10) [59006J 
3( 2, 2) - 3( 2, 1) (0,0,0) 43058.4 ( 0.10) [59006] 

HD80Se Il( 6, 6) - Il( 6, 5) (0,0,0) 8240.6 ( 0.1 ) [59006] 
4( 3, 2) - 4( 3, ]) 9/2 4 11/2 5 (0,0,0) 8770.928 ( lE-3) [72035J 
4( 3, 2) - 4( 3, 1) 5/2 3 712 4 (0,0,0) 8770.928 ( 1E-3) [72035J 
4( 3, 2) - 4( 3, 1) 7/2 3 9/2 5 (0,0,0) 8770.928 ( lE-3) [72035J 
4( 3, 2) - 4( 3, 1) 5/2 3 7/2 3 (0,0,0) 8770.988 ( lE-4) [72035J 
4( 3, 2) - 4( 3, 1) 7/2 4 9/2 5 (0,0,0) 8770.990 ( 2E-4) [72035] 
4( 3, 2) - 4( 3, 1) 9/2 4 7/2 3 (0,0,0) 8771.001 ( 3E-4) [72035] 
4( 3, 2) - 4( 3, 1) 11 12 5 9/2 5 (0,0,0) 8771.003 ( 2E-4) [72035] 
4( 3, 2) - 4( 3, 1) 9/2 4 9/2 4 (0,0,0) 8771.008 ( lE-4) [72035] 
4( 3, 2) - 4( 3, 1) 5/2 3 512 3 (0,0,0) 8771.008 ( 1E-4) [72035J 
4( 3, 2) - 4( 3, 1) 7/2 3 7/2 3 (0,0,0) 8771.008 ( lE-4) [72035] 
4( 3, 2) - 4( 3, ]) 11/2 5 1112 5 (0,0,0) 8771.011 ( 2E-4) [72035J 
4( 3, 2) - 4( 3, 1) 712 4 7/2 4 (0,0,0) 8771.011 ( 2E-4) [72035J 
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TABLE 47.5. The microwave spectrum of H2Se-Continued 

Isotopic species f(K~,K'~ - J"(K~,K"J F' 1; F" r; (V1,V2,V,) Frequency (Une.) Reference 

(MHz) (MHz) 

HDOOSe 4( 3, 2) - 4( 3, 1) 9/2 5 9/2 5 (0,0,0) 8771.011 ( 2E-4) [72035J 

4( 3, 2) - 4( 3, I) 7/2 3 9/2 4 (0,0,0) 8771.016 ( 4E-4) [72035] 

4( 3, 2) - 4( 3, 1) 9/2 5 11/2 5 (0,0,0) 8771.019 ( 2£-4) [72035] 

4( 3, 2) - 4( 3, 1) 7/2 3 512 3 (0,0,0) 8771.030 ( 4£-4) [72035J 

4( 3, 2) - 4( 3, 1) 9/2 5 712 4 (0,0,0) 8771.032 ( 3E-4) [72035J 

4( 3, 2) - 4( 3, 1) 11/2 5 9/2 4 (0,0,0) 8771.093 ( lE-3) [72035J 

4( 3, 2) - 4( 3, 1) 7/2 4 5/2 3 (0,0,0) 8771.093 ( 1E-3) [72035J 

4( 3, 2) - 4( 3, 1) 9/2 5 7/2 3 (0,0,0) 8771.093 ( 1E-3) [72035J 

2( 2, 1) - 2( 2, 0) 312 1 5/2 2 (0,0,0) 9138.425 ( lE-4) [67014J 

2( 2, 1) - 2( 2, 0) 5/2 3 3/2 2 (0,0,0) 9]38.447 ( 2E-4) [67014] 

2{ 2, 1) - 2{ 2, 0) 5/2 3 712 3 (0,0,0) 9138.441 ( 3£-4) [67014] 

2{ 2, I) - 2( 2, 0) 7/2 3 5/2 2 (0,0,0) 9138.472 ( 1£-4) [67014] 

2( 2, 1) - 2( 2, 0) 112 3 3/2 1 (0,0,0) 9138.463 ( lE-4) [67014] 

2( 2, 1) - 2( 2, 0) 5/2 3 3/2 1 (0,0,0) 9138.487 ( 2E-4) [67014] 

2( 2, 1) - 2( 2, 0) 3/2 1 5/2 3 (0,0,0) 9138.524 ( 2E-4) [67014] 

2( 2, 1) - 2( 2, 0) 3/2 1 112 1 (0,0,0) 9138.548 ( 2E-4) [67014] 

2( 2, 1) - 2( 2, 0) 5/2 2 712 3 (0,0,0) 9138.544 ( 2E-4) [67014] 

2( 2, 1) - 2( 2, 0) 7/2 3 5/2 3 (0,0,0) 9138.571 ( 3E-4) [67014] 
2( 2, 1) - 2( 2, 0) 3/2 2 5/2 3 (0,0,0) 9138.565 ( 2E-4) [67014] 
2( 2, 1) - 2( 2, 0) 5/2 2 3/2 1 (0,0,0) 9138.590 ( 2E-4) [67014J 
2( 2, 1)- 2( 2, 0) 5/2 2 5/2 3 (0,0,0) 9138.608 ( 3E-4) [67014J 
9( 5, 5) - 9( 5, 4) (0,0,0) 13862.65 ( 0.10) [57006J 
7( 4, 4) - 7( 4, 3) (0,0,0) 22230.0 ( 0.10) (59006] 

12( 6, 7) - 12( 6, 6) (0,0,0) 23249.8 ( 0.10) [59006] 
5( 3, 3) - 5( 3, 2) (0,0,0) 33075.4 ( 0.10) [59006J 

1O( 5, 6) - 10( 5, 5) (0,0,0) 38629.0 ( 0.10) [59006J 
I( 1, I) - l( I, 0) (0,0,0) 41504.5 ( 0.10) [59006J 
3( 2, 2) - 3( 2, 1) (0,0,0) 43106.6 ( 0.10) [59006J 

HD78Se Il( 6, 6) - Il( 6, 5) (0,0,0) 8266.6 ( 0.10) [59006J 
, 

4( 3, 2) - 4( 3, 1) (0,0,0) 8786.05 ( 0.10) [57006J 
2( 2, 1) - 2( 2, 0) (0,0,0) 9149.65 ( 0.10) [57006] 
9( 5, 5) - 9( 5, 4) (0,0,0) 13899.3 ( 0.10) [57006) 
7( 4, 4) - 7( 4, 3) (0,0,0) 22277.6 ( 0.10) [59006] 
5( 3, 3) - 5( 3, 2) (0,0,0) 33129.7 ( 0.10) [59006] 

10( 5, 6) - 10( 5, 5) (0,0,0) 38724.0 ( 0.10) [59006J 
l( 1, 1) - 1( 1, 0) (0,0,0) 41534.1 ( 0.10) [59006J 
3( 2, 2) - 3( 2, 1) (0,0,0) 43156.13 ( 0.10) [59006] 

HDnSe H( 6, 6) - Il( 6, 5) (0,0,0) 8280.0 ( 0.10) [59006J 
4( 3, 2) - 4( 3, 1) (0,0,0) 8793.95 ( 0.10) [57006] 
2( 2, 1) - 2( 2, 0) (0,0,0) 9155.85 ( 0.10) [57006] 
9( 5, 5) - 9( 5, 4) (0,0,0) 13918.3 ( 0.10) [57006] 
7( 4, 4) - 7( 4, 3) (0,0,0) 22302.3 ( 0.10) [59006] 
S( 3, 3) - 5( 3, 2) (0,0,0) 33157.4 ( 0.10) [59006J 
I( 1, 1) - I( 1, 0) (0,0,0) 41549.0 ( 0.10) [590061 
3( 2, 2) - 3( 2, 1) (0,0,0) 43183.1 ( 0.10) [59OO6J 

HD7~e 1I( 6, 6) - Il( 6, 5) (0,0,0) 8293.60 ( 0.10) [59OO6J 
4( 3, 2) - 4( 3, 1) (0,0,0) 8801.85 ( 0.10) [57006] 
2( 2, 1) - 2( 2, 0) (0,0,0) 9161.50 ( 0.10) [57006] 
9( 5, 5) - 9( 5, 4) (0,0,0) 13937.80 ( 0.10) [57006J 
7( 4, 4) - 7( 4, 3) (0,0,0) 22327.70 ( 0.10) [59006] 
5( 3, 3) - 5( 3, 2) (0,0,0) 33188.20 ( 0.10) [59006] 
l( 1, 1) - l( I, 0) (0,0,0) 41565.40 ( 0.10) [59006] 
3( 2, 2) - 3( 2, 1) (0,0,0) 43209.80 ( 0.10) [59006] 

Dz
B2Se 1( I, 0) - I( 0, 1) (0,0,0) 65971.71 ( 0.10) [56011] 

2( 2, 0) - 2( 1, 1) (0,0,0) 76612.14 ( 0.10) [56011J 
3( 3, 0) - 3( 2, 1) (0,0,0) 94462.12 ( 0.10) [56011] 
2( 1, 1) - 2( 0, 2) (0,0,0) 170277.03 ( 0.20) [56011] 
l( 1, 1) - O( 0, 0) (0,0,0) 184981.28 ( 0.20) [56011] 

DzOOSe 1( I, 0) - l( 0, 1) (0,0,0) 66085.41 ( 0.10) [56011] 
2( 2, 0) - 2( 1, 1) (0,0,0) 76907.04 ( 0.10) [560B] 
3( 3, 0) - 3( 2, 1) (0,0,0) 95082.56 ( 0.10) [56011] 
6( 5, I) - 6( 4, 2) (0,0,0) 160591.79 ( 0.20) [69037J 
2( 1, 1) - 2( 0, 2) (0,0,0) 170211.30 ( 0.20) [56011J 
l( 1, 1) - O( 0, 0) (0,0,0) 185161.28 ( 0.20) [560B] 

Dz
78Se l( 1, 0) - 1( 0, 1) (0,0,0) 66204.87 ( 0.10) [560Il} 
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TABLE 47.5. The microwave spectrum of H2Se-Continued 

Isotopic species J'(K:.K'.J - rrK~,K"J F F; F" J7 (VI,V2,V,J Frequency (Une.) Reference 
(MHz) (MHz) 

D/"Se 2( 2, 0) - 2( 1, 1) (0,0,0) 77216.40 ( 0.10) [56011] 
3( 3, 0) - 3( 2, 1) (0,0,0) 95733.92 ( 0.10) [560 11 J 
2( 1, 1) - 2( 0, 2) (0,0,01 170142.70 ( 0.20) [56011] 
1( 1, 1) - O( 0, 0) (0,0,0) 185350.80 ( 0.20) [56Gll] 

D/7Se 1( 1, 0) - 1( 0, 1) (0,0,0) 66266.82 ( 0.10) [560B] 
2( 2, 0) - 2( 1, 1) (0,0,0) 77377.10 ( 0.10) [5OOB] 
3( 3, 0) - 3( 2, 1) (0,0,0) 96073.00 ( 0.10) [56011] 
2( 1, 1) - 2( 0, 2) (0,0,0) 170107.35 ( 0.20) [56011] 
1( 1, 1) - O( 0, 0) (0,0,0) 185448.96 ( 0.20) [56011] 

D/
6
Se l( 1, 0) - I( 0, 1) (0,0,0) 66330.78 ( 0.10) [56011] 

2( 2, 0) - 2( 1, 1) (0,0,0) 77542.71 ( 0.10) [56011] 
3( 3, 0) - 3( 2, 1) (0,0,0) 96423.40 ( 0.10) [56011] 
2( 1, 1) - 2( 0, 2) (0,0,0) 170071.51 ( 0.20) [56011] 
I( 1, 1) - O( 0, 0) (0,0,0) 185549.92 ( 0.20) [56011] 

Table 48. Rotational and centrifugal distortion constants for NO Z' 

Parameter 14N160z Value (~jHz) a 15,,1602 Value (~·!Hz ) 141\160 18 0 Value O!Hz) 

[64008J [64008J [64008J 

A 239 868.7(110) 228 756.1(40) 235 802.5(150) 

B 13 000.12(60) 13 003.06(20) 12 264.92(80) 

C 12 303.45(60) 12 274.73(20) 11 632.71(80) 

Taaaa -299.4(4) ·273.4 (40) -284.4(40) 

'bbbb -0.04144(15) -0.04144(15) -0.03721(15) 

'aabb 1.843(20) 1.761(20) 1. 705(20) 

'abab -0.2453(10) -0.2445(10) -0.2188(10) 

"b (D) O.316(10)b O.294(15)C 

a See Table 47.2 for constants derived from infrared and microwave spectra. 

Reference [63009J. 

Reference [64009J. 
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Table 48.1. Spin-rotation and hyperfine constants for N0 2 . 

14N160Z ,value 14N160Z vz=l Value ISN l60 Z Value l4
N

l6
0

18
0 Value l4 Nl60 170 Value 

Parameters 
(Mllz) (MHz) (MHz) (MHz) (MHz) 

[66026J [76019J [66026J [64008J [66025J 

A 5 401. 76(7) 5 920.4(13) 5 149.07 (10) 5 326.08(460) 5 369.58(250) s 

B 7.65(2) 6.4(3) 7.70 (3) 7.72(5) 8.05(260) s 

Cs -95.24(2) - 97 . 1 (3) -94.99(10) -90·58(6) -92.92(90) 

(0) I (14N or 15 N) 147.23(3) 147.0(2) -206.46(6) 146.62(60) 147.28(5) 

(aa)I (14N or 15i~) -22.16(7) -22.2(4) 30.89(20) -19.92(220) -21.93(14) 

(ee) I ( 14N or 15N) -17.69(8) - 18.1 (4) 25.11(20) -18.85(130) -17.00(24) 

(aa)Q (14N) 0.45(6) 0.45 B 
1.69(120) 0.41(8) 

14 (CC)Q ( N) 1. 26(5) 1.26a 
0.92(60) 1.33(15) 

(0) I (170) -63.76(3) 

(aa)I ( 170) 50.48(8) 

(ec) I (17 O) 55.85(10) 

(aa)Q (170) -0.202(14) 

(ce)Q ( 170) -0.009(16) 

a Assumed value. 

Additional references: [50018J, [51014J, [58004J, [59010J, [62003], [62004J, [72042J. [72043J. [73049J. 

[730~5J, [74008J, [74016J, [74017J, [74018], [74019J. [74020J, [74023J, [75015J. 

[75016]. [75027J. [75028J, [75029J. 

Table 48.2. Rotational constants for 14 NOZ ground state 

and (0,1,0) state from combined infrared 

and microwave spectra. 

Parameters 
Ground State Value 

(MHz) 
(0,1,0) State Value 

(MHz) 

c 

a 

[76020]a 

239 905.41(63) 

13 002.262(123) 

12 304.888(66) 

80.94(39) 

-0.5903(90) 

9.033(90) 10- 3 

0.12(5) 

9.303(288)x10- 4 

0.0977 (138) 

- 7 . 26 (165) x 10 - 4 

1.6(18)x10- 8 

1. 7(12)xl0- 4 

[75036]b 

251 027. (23) 

13 000.13(234) 

12 278.87(192) 

101.45(183) 

-0.668(35) 

9.033(90) 10- 3 

0.12 (S) 

9.303(288)xl0- 4 

0.0977(138) 

-7.26(165)xlO- 4 

1.6(18)xl0- 8 

1. 7(12)xlO- 4 

See this reference for molecular constants for v
3
'1 

also. 

b The change in parameters between the ground state and 

'2=1 are reported. These changes are significant only 

for the values ~f G, B, C, bK and 6NK when compared to 

the uneeftainty in the ground state constants. 
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MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1621 

TABLE 48.3. The microwave spectrum of NO, 

Isotopic species N (K~,K'+J - N" W.K"J f F pi r (v"V2,V3) Frequency (Vne.) Reference 
(MHz) (MHz) 

16
0

14N160 7{ 1, 7) - 8{ 0, 8) 13/2 13/2 15/2 15/2 (0,0,0) 14929.90 ( 0.20) [56015J 
7( 1, 7) - 8( 0, 8) 13/2 15/2 15/2 17/2 (0,0,0) 14961.00 ( 0.20) [56015J 
7( 1, 7) - 8( 0, 8) 13/2 11/2 15/2 13/2 (0,0,0) 15025.37 ( 0.20) [56015] 
7{ 1, 7) - 8( 0, 8) 15/2 13/2 1512 1512 (0,0,0) 15]36.42 ( 0.20) [56015J 
7{ 1, 7) - 8( 0, 8) 15/2 15/2 15/2 1712 (0,0,0) 15242.90 ( 0.20) [56015] 
7( 1, 7) - 8( 0, B) 13/2 15/2 17/2 17/2 (0,0,0) 15342.75 ( 0.20) [56015J 
7( 1, 7) - B( 0, B) 1312 13/2 1712 15/2 (0,0,0) 15447.25 ( 0.20) [56015] 
7( 1, 7) - 8( 0, 8) 15/2 1712 1712 19/2 (0,0,0) 15539.32 ( 0.20) [56015J 
7( 1, 7) - 8( 0, 8) 15/2 15/2 1712 17/2 (0,0,0) 15624.90 ( 0.20) [56015] 
7( 1, 7) - 8( 0, 8) 15/2 13/2 17/2 15/2 (0,0,0) 15653.98 ( 0.20) [560151 

39( 3,37) - 4O( 2,38) 77/2 75/2 79/2 77/2 (0,0,0) 16008.35 ( 0.50) [56015J 
39( 3,37) - 4O( 2,38) 7712 77/2 79/2 79/2 (O,O,O) 16014.05 ( 0.50) [560151 
39{ 3,37) - 40( 2,38) 77/2 79/2 79/2 81/2 (0,0,0) 16019.90 ( 0.50) [56015] 
39( 3,37) - 4O( 2,38) 79/2 8U2 8112 83/2 (0,0,0) 16023.65 ( 0.50) [56015] 
39( 3,37) - 40( 2,38) 79/2 79/2 8112 81/2 (0,0,0) 16025.95 ( 0.50) [56015] 
39( 3,37) - 4O( 2,38) 79/2 7712 8112 79/2 (0,0,0) 16031.85 ( 0.50) [56015] 
24( 1,23) - 23( 2,22) 49/2 47/2 47/2 45/2 (0,0,0) 26563.25 ( 0.50) [64008] 
24( 1,23) - 23( 2,22) 49/2 5112 4712 49/2 (0,0,0) 26569.21 ( 0.50) [64008] 

7( 1, 7) - 8( 0, 8) 13/2 13/2 15/2 15/2 (0,1,0) 25955.17 ( 0.50) [76019] 
7( 1, 7) - 8( 0, 8) 13/2 15/2 15/2 17/2 (0,1,0) 25978.63 ( 0.50) [76019J 
7( 1, 7) - 8( 0, 8) 13/2 11/2 15/2 13/2 (0,1,0) 26034.95 ( 0.50) [76019] 
7( 1, 7) - 8{ 0, 8) 15/2 13/2 15/2 15/2 (0,1,0) 26173.67 ( 0.50) [76019] 
7( 1, 7) - 8( 0, 8) 15/2 15/2 15/2 17/2 (0,1,0) 26288.52 ( 0.50) [76019] 
7( 1, 7) - 8( 0, 8) 13/2 15/2 17/2 1712 (0,1,0) 26371.83 ( 0.50) [76019] 
7( 1, 7) - 8( 0, 8) 13/2 13/2 1712 15/2 (0,1,0) 26484.73 ( 0.50) (76019) 

24( 1,23) - 23( 2,22) 49/2 49/2 47/2 47/2 (0,0,0) 26577.02 ( 0.50) [64008] 
7( 1, 7) - 8( 0, 8) 15/2 17/2 17/2 19/2 (0,1,0) 26603.65 ( 0.50) [76019] 

24( 1,23) - 23( 2,22) 47/2 49/2 45/2 47/2 (0,0,0) 26619.38 ( 0.50) [64008] 
24( 1,23) - 23( 2,22) 47/2 47/2 45/2 45/2 (0,0,0) 26633.83 ( 0.50) [64008] 
24( 1,23) - 23( 2,22) 4712 45/2 45/2 43/2 (0,0,0) 26647.17 ( 0.50) [64008] 

7( 1, 7) - 8( 0, 8) 15/2 15/2 17/2 17/2 (0,1,0) 26681.41 f 0.50) [76019] 
7( I, 7) - 8( 0, 8) 15/2 13/2 17/2 15/2 (0,1,0) 26702.85 ( 0.50) [76019] 

lOr 0,10) - 9( 1, 9) 2112 19/2 17/2 17/2 (0,1,0) 29460.85 ( 0.50) [76019] 

10( 0,10) - 9( I, 9) 2112 2112 17/2 19/2 (0,1,0) 29564.82 ( 0.50) [76019] 
10( 0,10) - 9( 1, 9) 2112 23/2 19/2 2112 (0,1,0) 29740.56 ( 0.50) [76019] 
lOr 0,10) - 9( 1,9) 21/2 19/2 19/2 1712 (0,1,0) 29753.64 ( 0.50) [76019] 
10( 0,10) - 9( 1, 9) 2112 2112 19/2 19/2 (0,1,0) 29791.65 ( 0.50) [76019] 

lOr 0,10) - 9( I, 9) 19/2 21/2 1712 19/2 (0,1,0) 30042.52 ( 0.50) [76019J 

lOr 0,10) - 9( I, 9) 19/2 19/2 17/2 17/2 (0,1,0) 30081.49 ( 0.50) [76019] 

lOr 0,10) - 9( 1, 9) 19/2 17/2 17 /2 15/2 (0,1,0) 30113.90 ( 0.50) [76019] 

lOt 0,10) - 9( 1, 9) 19/2 2112 19/2 19/2 (0,1,0) 30268.69 ( 0.50) [76019] 

lOr 0,10) - 9( 1, 9) 19/2 19/2 19/2 17/2 (0,1,0) 30374.98 ( 0.50) [76019] 
21( 2,20) - 22( 1,21) 4112 3912 43/2 4112 (0,0,0) 39066.7 ( 0.50) [64008] 

21( 2,20) - 22( 1,21) 4112 4112 43/2 43/2 (0,0,0) 39097.8 ( 0.50) [64008] 

21( 2,20) - 22( 1,21) 43/2 43/2 4312 45/2 (0,0,0) 39142.46 ( 0.50) [64008] 

21( 2,20) - 22( 1,21) 4112 43/2 45/2 45/2 (0,0,0) 39192.94 ( 0.50) [64008] 

21( 2.20) - 22( 1,21) 43/2 41/2 4512 43/2 (0,0,0) 39235.98 ( 0.50) [64008J 
21( 2,20) - 22( 1,21) 43/2 45/2 45/2 4712 (0,0,0) 39247.28 ( 0.50) [64008] 

lOt 0,10) - 9( 1, 9) 19/2 1912 19/2 17/2 (0,0,0) 40357.96 ( 0.50) 164008] 

lOt 0,10) - 9( 1, 9) 19/2 2112 19/2 19/2 (0,0,0) 40467.44 ( 0.50) [64008] 

lOt 0,10) - 9( 1, 9) 2112 2312 19/2 2112 (0,0,0) 40661.38 ( 0.50) [64008] 

1O( 0,10) - 9( 1, 9) 2112 23/2 19/2 19/2 (0,0,0) 40661.38 ( 0.50) [64008] 

lO( 0,10) - 9( 1. 9) 2112 19/2 19/2 17/2 (0,0,0) 40671.06 ( 0.50) [64008J 

lOr 0,10) - 9( 1, 9) 2112 2112 19/2 19/2 (0,0,0) 40703.20 ( 0.50) [64008] 

lO( O,lO) - 9( 1, 9) 19/2 2112 17/2 19/2 (0,0,0) 40931.18 ( 0.50) [64008J 

lOt 0,10) - 9( 1, 9) 19/2 19/2 17/2 17/2 (0,0,0) 40964.38 ( 0.50) [64008] 

1O( 0,10) - 9( 1, 9) J9/2 17/2 17/2 15/2 (0,0,0) 40993.38 ( 0.50) [64008J 

lOt 0,10) - 9( 1. 9) 21/2 2112 17/2 19/2 (0,0,0) 4ll67.52 ( 0.50) [64008] 

W( 0,10) - 9( 1, 9) 2112 1912 17/2 17/2 (0,0,0) 41277.92 ( 0.50) [64008] 

5{ 1, 5) - 6( 0, 6) 9/2 11/2 11/2 11/2 (0,0,0) 69682.08 ( 0.05) [74034] 

5( I, 5) - 6( 0, 6) !l/2 9/2 9/2 9/2 (0,0,0) 69704.8 ( 0.05) [74034J 

5( I, 5) - 6( 0, 6) 9/2 11/2 1l/2 13/2 (0,0,0) 69745.49 ( 0.05) [74034] 

5( 1, 5) - 6( 0, 6) 9/2 9/2 1112 11/2 (0,0,0) 69750.37 ( 0.(5) [74034J 
5( 1, 5) - 6( 0, 6) 9/2 7/2 11/2 9/2 (0,0,0) 69786.60 ( 0.05) [74034J 

5( 1, 5) - 6( 0, 6) 9/2 11I2 13/2 13/2 (0,0,0) 70057.28 ( 0.05) [74034J 
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TABLE 48.3. The microwave spectrum of N02-Continned 

Isotopic species N(K:J(',J - N'(K~J("..J f F r 1"' (VI,V2,Va> Frequency CUne.) Reference 
(MHz) (MHz) 

1601"N160 5( 1, 5) - 6( 0, 6) 9/2 9/2 13/2 1112 (0,0,0) 70186.46 ( 0.05) [74034] 

5( 1, 5) - 6( 0, 6) 11/2 9/2 11/2 11/2 (0,0,0) 70209.97 ( 0.05) [74034J 

5( 1, 5) - 6( 0, 6) 11/2 11/2 11/2 11/2 (0,0,0) 70278.84 ( 0.05) [74034] 

5( I, 5) - 6( 0, 6) 11/2 11/2 11/2 13/2 (0,0,0) 70342.18 ( 0.05) [74034] 

5( I, 5) - 6( 0, 6) 11/2 13/2 1112 13/2 (0,0,0) 70406.86 10.05) [74034] 

51 I, 5) - 6( 0, 6) 11/2 13/2 13/2 15/2 (0,0,0) 70589.69 ( 0.05) [74034] 

5( I, 5) - 6( 0, 6) Il/2 9/2 13/2 11/2 (0,0,0) 70646.19 10.05) [74034] 

5( 1, 5) - 6( 0, 6) 11/2 11/2 1312 13/2 (0,0,0) 70654.05 ( 0.05) [74034] 

5( I, 5) - 6( 0, 6) 11/2 11/2 13/2 1112 (0,0,0) 70714.90 ( 0.05) [74(34) 

5\ 1, 5) - 6( 0, 6) 11/2 13/2 13/2 13/2 (0,0,0) 70718.67 ( 0.05) [74034] 

3( 1, 3) - 4( 0, 4) 5/2 7/2 7/2 9/2 (0,0,0) 123046.11 ( 0.05) [66026J 

3( 1, 3) - 4( 0, 4) 5/2 5/2 7/2 7/2 (0,0,0) 123062.38 ( 0.05) [66026] 

3( I, 3) - 4( 0, 4) 5/2 3/2 7/2 5/2 (0,0,0) 123084.32 ( 0.05) [66026] 

3( I, 3) - 4( 0, 4) 712 712 712 9/2 (0,0,0) 123304.79 ( 0.10) [66026) 
3( I, 3) - 4( 0, 4) 5/2 7/2 9/2 9/2 (0,0,0) 124281.40 ( 0.10) [66026] 

3( 1, 3) - 4( 0, 4) 7/2 9/2 9/2 11/2 (0,0,0) 124474.64 ( 0.05) [66026] 
3( 1, 3) - 4(0, 4) 712 5/2 912 7/2 (0,0,0) 124518.41 ( 0.05) [66026] 
3( 1, 3) - 4( 0, 4) 7/2 7/2 9/2 9/2 (0,0,0) 124539.97 ( O.OS) [66026] 
I( 1, I) - 2( 0, 2) 112 3/2 3/2 3/2 (O,O,O) 173417.55 ( 0.10) [66026] 
1( I, 1) - 2( 0, 2) 112 112 3/2 112 (0,0,0) 173428.90 ( 0.10) [66026J 
1( 1, 1) - 2( 0, 2) 112 112 3/2 3/2 (0,0,0) 173453.25 ( 0.10) [66026] 
1( 1, 1) - 2( 0, 2) 112 3/2 3/2 5/2 (0,0,0) 173457.91 ( 0.10) [66026] 
1( I, 1) - 2( 0, 2) 112 3/2 S/2 5/2 (0,0,0) 173688.09 ( 0.25) [66026J 
II I, 1) - 2( 0, 2) 3/2 3/2 3/2 3/2 (0,0,0) 177253.88 ( 0.20) [66026] 
I( I, 1) - 2( 0, 2) 3/2 3/2 3/2 5/2 (0,0,0) 177294.33 ( O.lS) [66026] 
I( I, I) - 2( 0, 2) 3/2 5/2 3/2 5/2 (0,0,0) 177407.38 ( 0.10) [66026] 
l( I, 1) - 2( 0, 2) 3/2 S/2 S/2 7/2 (0,0,0) 177459.99 ( 0.05) [66026] 
I( I, 1) - 2( 0, 2) 3/2 112 5/2 3/2 (0,0,0) 177487.33 ( 0.10) [66026J 
1( 1, 1) - 2( 0, 2) 3/2 3/2 5/2 5/2 (0,0,0) 177524.62 ( O.OS) [66026) 
l( 1, 1) - 2( 0, 2) 3/2 3/2 S/2 3/2 (0,0,0) 177557.33 ( 0.15) [66026] 
l( 1, 1) - 2( 0, 2) 3/2 5/2 5/2 5/2 (0,0,0) 177637.76 ( 0.25) [66026J 

16015NI60 21( 2,20) - 22( 1,21) 4112 20 43/2 21 (0,0,0) 2746.S1 ( 0.30) 163018J 
21( 2,20) - 22( 1,21) 41/2 21 43/2 22 (0,0,0) 2767.35 ( 0.30) [63018J 
21( 2,20) - 22( 1,21) 43/2 21 45/2 22 (0,0,0) 2861.82 ( 0.20) [63018] 
2I( 2,20) - 22( 1,21) 43/2 22 45/2 23 (0,0,0) 2902.11 ( 0.30) [63018] 

7( 1, 7) - 8( 0, 8) 13/2 7 15/2 8 (0,0,0) 3660.75 ( 0.24) [63018] 
7( 1, 7) - 8( 0, 8) 13/2 6 1512 7 (0,0,0) 3759.69 ( 0.05) [63018] 
7( 1, 7) - 8( 0,8) 15/2 7 15/2 8 (0,0,0) 3900.57 ( 0.10) [63018] 
7( 1, 7) - 8( 0, 8) 15/2 6 15/2 7 (0,0,0) 4082.16 ( 0.15) [63018] 
7( I, 7) - 8( 0, 8) lS/2 8 17/2 9 (0,0,0) 4243.94 ( O.OS) [63018] 
7( 1, 7) - 8( 0, 8) IS/2 7 17/2 8 (0,0,0) 4321.59 ( 0.06) [63018] 

10( 0,10) - 9( 1, 9) 2112 11 19/2 10 (0,0,0) 52109.4 ( 0.5 ) [64(08) 
lOt 0,10) - 9( I, 9) 2112 10 19/2 9 (0,0,0) 52149.8 I 0.5 ) [64008] 
10( 0,10) - 9( 1, 9) 19/2 10 17/2 9 (0,0,0) 52398.4 ( O.S ) [64008J 
10( 0,10) - 9( 1, 9) 19/2 9 1712 8 (0,0,0) 52419.2 ( 0.5 ) [64008] 

S( I, 5) - 6( 0, 6) 9/2 S 11/2 6 (0,0,0) 58583.23 ( 0.10) [64008J 
5( I, S) - 6( 0, 6) 9/2 4 11/2 S (0,0,0) 58650.08 ( 0.10) [64008] 
5( I, 5) - 6( 0, 6) 11/2 6 13/2 7 (0,0,0) 59411.47 ( 0.10) 164008J 
5( 1, S) - 6( 0, 6) 11/2 5 13/2 6 (0,0,0) 594S7.01 ( 0.10) [64008J 

12( 0,12) - Il( I,ll) 25/2 13 23/2 12 (0,0,0) 109559.23 ( 0.20) [64008J 
12( 0,12) - Il( I,ll) 2S/2 12 23/2 11 (0,0,0) I09S76.98 ( 0.20) [64008] 
12( 0,12) - Il( I,ll) 23/2 11 2112 10 (0,0,0) 109743.01 ( 0.20) [64008] 
12( 0,12) - Il( I,ll) 23/2 12 21/2 II (0,0,0) 109743.83 ( 0.20) [64008J 
3( 1, 3) - 4( 0, 4) 5/2 3 7/2 4 (0,0,0) 111969.09 ( 0.20) [64008J 
3( 1, 3) - 4( 0, 4) 5/2 2 7/2 3 (0,0,0) 112040.39 ( 0.20) [64008] 
3( I, 3) - 4( 0, 4) 7/2 4 9/2 5 (0,0,0) 113362.39 ( 0.20) [640081 
3( 1, 3) - 4( 0, 4) 712 3 9/2 4 (0,0,0) 113409.41 ( 0.20) [640081 

1601~180 7( 1, 7) - 8( 0, 8) 13/2 13/2 15/2 15/2 (0,0,0) 23674.33 ( 0.20) [64008] 
7( 1, 7) - 8( 0, 8) 13/2 15/2 15/2 17/2 (0,0,0) 23701.45 ( 0.20) [64008] 
7( I, 7) - 8( 0, 8) 1312 11/2 15/2 13/2 (O,O,O) 23765.13 ( 0.20) [64008] 
7( 1, 7) - 8( 0, 8) 13/2 15/2 1712 17/2 (0,0,0) 23883.98 ( 0.20) [64008] 
7( 1, 7) - S( 0, 8) 15/2 15/2 15/2 1712 (0,0,0) 23992.66 ( 0.20) [64008] 
7{ 1, 7) - 8( 0, 8) 15/2 13/2 15/2 15/2 (0,0,0) 24065.1 ( 0.20) [64008] 
7{ 1, 7) - 8( 0, 8) 13/2 13/2 17/2 IS/2 (0,0,0) 24171.7 ( 0.20) [64008] 
7( 1, 7) - 8( 0, 8) 15/2 17/2 1712 19/2 (O,O,O) 24271.2 ( 0.20) [64008J 
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TABLE 48.3. The microwave spectrum of N02-Continued 

Isotopic species N'(K:X.J - N'(K~X'J f F 1" F' (11 1,112,113) Frequency (Une.) Reference 
(MHz) (MHz) 

160 '4N180 7( 1, 7) - 8( 0, 8) 15/2 15/2 17/2 17/2 (0,0,0) 24356.14 ( 0.20) [M008] 
7( 1, 7) - 8( 0, 8) 15/2 13/2 17/2 15/2 (0,0,0) 24381.5 ( 0.20) [M008] 

25( 1,24) - 24( 2,23) 5112 49/2 49/2 47/2 (0,0,0) 25025.0 ( 0.20) [M008] 
25( 1,24) - 24( 2,23) 51/2 53/2 49/2 5112 (0,0,0) 25033.4 ( 0.20) [M008] 
25( 1,24) - 24( 2,23) 5112 5112 49/2 49/2 (0,0,0) 25035.8 ( 0.20) [M008] 
25( 1,24) - 24( 2,23) 49/2 51/2 47/2 49/2 (0,0,0) 25056.8 ( 0.20) [M008J 
25( 1,24) - 24( 2,23) 49/2 49/2 47/2 47/2 (0,0,0) 25068.18 ( 0.20) [M008] 
25( 1,24) - 24( 2,23) 49/2 47/2 47/2 4512 (0,0,0) 25079.3 ( 0.20) [M008] 
lOr 0,10) - 9( 1, 9) 19/2 2112 ]9/2 19/2 (0,0,0) 28446.98 ( 0.20) [M008] 
1O( 0,10) - 9( 1, 9) 2112 23/2 19/2 2112 (0,0,0) 28626.13 ( 0.20) [M008] 
10( 0,10) - 9( 1, 9) 2112 19/2 19/2 1712 (0,0,0) 28638.28 ( 0.20) [M008] 
10( 0,10) - 9( I, 9) 2112 2112 19/2 ]9/2 (0,0,0) 28674.0 ( 0.20) [64008] 
10( 0,10) - 9( I, 9) 19/2 2112 17/2 19/2 (0,0,0) 28886.61 ( 0.20) [M008] 
10( 0,10) - 9( 1, 9) 19/2 19/2 17/2 17/2 (0,0,0) 28923.86 ( 0.20) [M0081 
lOr 0,10) - 9( 1, 9) 19/2 17/2 1712 15/2 (0,0,0) 28954.85 ( 0.20) [M008] 
W( 0,10) - 9( 1, 9) 19/2 19/2 19/2 17/2 (0,0,0) 29114.35 ( 0.20) [M008] 
lOt 0,10) - 9( I, 9) 2112 19/2 1712 17/2 (0,0,0) 29218.7 ( 0.20) [M008] 
22( 2,21) - 23( 1,22) 43/2 45/2 (0,0,0) 37021.45 ( 0.50) [65019] 
22( 2,21) - 23( 1,22) 43/2 45/2 (0,0,0) 37024.46 ( 0.50) [65019] 
22( 2,21) - 23( 1,22) 43/2 45/2 (0,0,0) 37055.26 ( 0.50) [65019] 
22( 2,21) - 23( 1,22) 45/2 47/2 (0,0,0) 37116.43 ( 0.50) [65019] 
22( 2,21) - 23( 1,22) 45/2 47/2 (0,0,0) 37147.47 ( 0.50) [650191 
22( 2,21) - 23( 1,22) 45/2 47/2 (0,0,0) 37151.20 ( 0.50) [65019] 

160 1'N170 7( 1, 7) - 8( 0, 8) 9 2 10 5 (0,0,0) 19408.3 ( 0.5 ) [66025] 
7( ], 7) - 8( 0, 8) 8 2 9 5 (0,0,0) 19433.0 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 10 1 II 3 (0,0,0) 19455.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 3 9 6 (0,0,0) 19458.2 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 9 1 10 4 (0,0,0) 19463.2 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 1 9 4 (0,0,0) 19481.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 3 8 6 (0,0,0) 19492.5 ( 0.5 ) [66025J 
7( I, 7) - 8( 0, 8) 7 1 8 4 (0,0,0) 19504.5 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 8 2 9 4 (0,0,0) 19542.4 ( 0.5 ) [66025J 
7( I, 7) - 8( 0, 8) 9 3 10 5 (0,0,0) 19549.0 ( 0.5 ) [66025J 
7( ], 7) - 8( 0, 8) 8 3 9 5 (0,0,0) 19561.7 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 2 8 4 (0,0,0) 19563.8 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 5 3 6 5 (0,0,0) 19573.3 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 6 2 7 4 (0,0,0) 19586.0 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 3 8 5 (0,0,0) 19589.1 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 4 9 6 (0,0,0) 19596.3 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 5 2 6 3 (0,0,0) 19612.7 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 4 2 5 3 (0,0,0) 19615.0 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 6 3 7 5 (0,0,0) 19621.2 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 5 9 6 (0,0,0) 19649.0 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 5 3 6 4 (0,0,0) 19655.3 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 9 3 10 4- (0,0,0) 19666.2 ( 0.5 ) [66025] 
7( I, 7) - S( 0, 8) 8 3 9 4 (0,0,0) 19671.2 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 9 4 10 5 (0,0,0) 19672.0 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 3 8 4 (0,0,0) 19689.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 4 2 5 2 (0,0,0) 19693.0 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 8 4 9 5 (0,0,0) 19699.4 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 6 3 7 4 (0,0,0) 19711.7 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 6 4 7 6 (0,0,0) 19713.6 ( 0.5 ) [66025) 
7( I, 7) - 8( 0, 8) 7 5 8 6 (0,0,0) 19715.2 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 5 3 6 3 (0,0,0) 19739.2 ( 0.5 ) [660251 
7( I, 7) - 8( 0, 8) 8 5 9 5 (0,0,0) 19752.7 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 4 8 5 (0,0,0) 19755.7 ( 0.5 ) [66025) 
7( I, 7) - 8( 0, 8) 10 3 11 3 (0,0,0) 19772.7 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 9 1 10 3 (0,0,0) 19786.5 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 5 1 6 2 (0,0,0) 19788.6 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 4 3 5 3 (0,0,0) 19807.5 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 6 1 7 2 (0,0,0) 19808.3 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 5 8 5 (0,0,0) 19811.5 ( 0.5 ) [660251 
7( I, 7) - a( 0, 8) 5 5 6 5 (0,0,0) 19818.9 ( 0.5 ) [66025) 
7( 1, 7) - a( 0, 8) 7 1 8 2 (0,0,0) 19839.5 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 5 2 6 2 (0,0,0) 19842.9 ( 0.5 ) [66025] 
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TABLE 48.3. The microwave spectrum of N02-Continued 

Isotopic species N(KJCtl - N'(K~,K",) l' F r F' (vl'v2,vJ Frequency (Unc.) Reference 
(MHz) (MHz) 

160 14N'70 7( 1, 7) - 8( 0, 8) 9 2 10 3 (0,0,0) 19848.7 ( 0.5 ) [66025] 

7( 1, 7) - 8( 0, 8) 9 5 10 4 (0,0,0) 19853.4 ( 0.5 ) [66025] 

7( 1, 7) - 8( 0, 8) 6 5 7 5 (0,0,0) 19859.4 ( 0.5 ) [66025] 

7( 1, 7) - 8( 0, 8) 8 I 9 2 (0,0,0) 19881.6 ( 0.5 ) [66025] 

7( I, 7) - 8( 0, 8) 4 I 5 I (0,0,0) 19885.5 ( 0.5 ) [660251 

7( I, 7) - 8( 0, 8) 6 4 7 4 (0,0,0) 19893.1 ( 0.5 ) [660251 
7( 1, 7) - 8( 0, 8) 8 6 9 4 (0,0,0) 19913.0 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 8 3 9 3 (0,0,0) 19916.1 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 5 2 6 1 (0,0,0) 19918.4 ( 0.5 ) [66025] 

7( 1, 7) - 8( 0, 8) 5 4 6 3 (0,0,0) 19928.9 ( 0.5 ) [66025] 

7( 1, 7) - 8( 0, 8) 9 I 10 2 (0,0,0) 19937.9 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 8 2 9 2 (0,0,0) 19942.4 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 6 2 7 1 (0,0,0) 19954.9 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 6 8 4 (0,0,0) 19957.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 5 5 6 3 (0,0,0) 19985.6 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 6 6 7 4 (0,0,0) 19990.6 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 7 2 8 . 1 (0,0,0) 19997.3 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 6 4 7 3 (0,0,0) 20000.2 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 10 1 11 1 (0,0,0) 20014.4 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 3 8 2 (0,0,0) 20024.7 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 8 2 9 1 (0,0,0) 20048.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 9 1 10 1 (0,0,0) 20051.3 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 4 9 3 (0,0,0) 20054.0 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 6 5 7 3 (0,0,0) 20057.6 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 10 2 II 2 (0,0,0) 20069.9 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 6 3 7 1 ·(0,0,0) 20080.4 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 5 8 3 (0,0,0) 20086.0 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 6 6 7 3 (0,0,0) 20097.3 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 5 9 3 (0,0,0) 20107.3 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 9 2 10 1 (0,0,0) 20112.9 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 9 4 10 3 (0,0,0) 20112.9 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 7 3 8 1 (0,0,0) 20123.6 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 7 6 8 3 (0,0,0) 20131.5 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 9 3 10 2 (0,0,0) 20140.8 ( 0.5 ) [66025J 
7( I, 7) - 8( 0, 8) 11 1 12 1 (0,0,0) 20153.6 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 8 6 9 3 (0,0,0) 20158.2 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 6 4 7 2 (0,0,0) 20173.4 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 9 5 10 3 (0,0,0) 20176.5 ( 0.5 ) [66025] 
7( I, 7) - 8( 0, 8) 10 3 11 2 (0,0,0) 20181.9 ( 0.5 ) [66025J 
7( I, 7) - 8( 0, 8) 7 4 8 2 (0,0,0) 20191.0 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 4 3 5 1 (0,0,0) 20205.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 4 9 2 (0,0,0) 20208.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 5 5 6 2 (0,0,0) 20215.6 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 10 2 11 1 (0,0,0) 20219.1 ( 0.5 ) [660251 
7( 1, 7) - 8( 0, 8) 6 5 7 2 (0,0,0) 20230.4 ( 0.5 ) [66025J 
7( 1, 7) - 8( 0, 8) 5 4 6 1 (0,0,0) 20233.9 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 9 3 10 1 (0,0,0) 20253.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 6 4 7 1 (0,0,0) 20261.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 6 9 2 (0,0,0) 20312.8 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 8 4 9 I (0,0,0) 20315.9 ( 0.5 ) [66025] 
7( 1, 7) - 8( 0, 8) 6 5 7 1 (0,0,0) 20318.9 ( 0.5 ) [66025] 

10( 0,10) - 9( 1, 9) 11 3 10 4 (0,0,0) 34198.6 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 12 1 11 2 (0,0,0) 34201.6 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 11 2 10 3 (0,0,0) 34207.7 ( 0.5 ) [66025) 
lOt 0,10) - 9( 1, 9) 10 2 9 3 (0,0,0) 34225.0 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 11 1 10 2 (0,0,0) 34238.4 . ( 0.5 ) [66025] 
lOt 0,10) - 9( I, 9) 14 1 13 1 (0,0,0) 34248.9 ( 0.5 ) [66025] 
lOr 0,10) - 9( 1, 9) 12 1 11 1 (0,0,0) 34256.9 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 10 1 9 2 (0,0,0) 34269.6 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 13 1 12 1 (0,0,0) 34277.2 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 13 2 12 2 (0,0,0) 34292.1 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 9 1 8 2 (0,0,0) 34297.3 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 11 1 10 1 (0,0,0) 34298.3 ( 0.5 ) [66025J 
lOt 0,10) - 9( I, 9) 9 3 8 4 (0,0,0) 34300.7 ( 0.5 ) [66025J 
lOt 0,10) - 9( 1, 9) 12 2 11 2 (0,0,0) 

, 
34316.2 ( 0.5 ) [66025] 
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TABLE 48.3. The microwave spectrum of N02-Continued 

Isotopic species N'(K~,K') - N"(K~,K:J r F r F' (v1,v.,vJ Frequency (Une.) Reference 
(MHz) (MHz) 

160 1'N 170 lOr 0,10) - 9( 1, 9) 8 1 7 2 (0,0,0) 34322.6 ( 0.5 ) [66025J 
lOt 0,10) - 9( 1, 9) 12 3 11 3 (0,0,0) 34327.7 ( 0.5 ) [66025J 
lOt 0,10) - 9( I, 9) 10 1 9 1 (0,0,0) 34330.9 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 11 2 10 2 (0,0,0) 34348.9 i ( 0.5 ) [66025] 
lO( 0,10) - 9( 1, 9) 11 3 10 3 (0,0,0) 34356.0 ( 0.5 ) [660251 
lOt 0,10) - 9( I, 9) 9 1 8 1 (0,0,0) 34356.0 ( 0.5 ) [66025J 
lOt 0,10) - 9( I, 9) 12 2 11 1 (0,0,0) 34371.5 ( 0.5 ) [66025] 
lO( 0,10) - 9( I, 9) 8 1 7 1 

I 
(0,0,0) 34372.7 ( 0.5 ) [66025] 

lOt 0,10) - 9( 1, 9) 10 2 9 2 
I 

(0,0,0) 34375.5 ( 0.5 ) [66025J 
lOt 0,10) - 9( 1, 9) 10 3 9 3 (0,0,0) 34377.9 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 7 1 6 1 

I 

(0,0,0) 34377.9 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 9 3 8 3 (0,0,0) 34393.4 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 9 2 8 2 (0,0,0) 34397.2 ( 0.5 ) [66025] 

I 
lOt 0,10) - 9( 1, 9) 11 2 10 

I 
1 (0,0,0) 34408.8 ( 0.5 ). [660251 

10( 0,10) - 9( 1, 9) 8 2 7 I 2 (0,0,0) 34414.6 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 8 3 7 4 (0,0,0) 34423.3 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 9 4 8 5 (0,0,0) 34428.2 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 10 2 9 1 (0,0,0) 34436.6 ( 0.5 ) 166025] 
10( 0,10) - 9( 1, 9) 10 4 9 5 (0,0,0) 34444.7 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 9 2 8 1 (0,0,0) 34455.8 ( 0.5 ) 166025] 
lO( 0,10) - 9( 1, 9) 7 2 6 3 (0,0,0) 34461.2 ( 0.5 ) [66025] 
10( 0,10) - 9( 1,9) 8 4 7 5 (0,0,0) 34465.2 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 11 4 10 5 (0,0,0) 34469.9 ( 0.5 ) [66025) 
1O( 0,10) - 9( 1, 9) 9 5 8 6 (0,0,0) 34480.6 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 9 4 8 4 (0,0,0) 34483.4 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 8 3 7 3 (0,0,0) 34509.0 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 8 4 7 4 (0,0,0) 34520.9 ( 0.5 ) [66025] 
]0( 0,10) - 9( 1, 9) 9 5 8 5 (0,0,0) 34530.5 ( 0.5 ) [66025] 
lOt 0,10) - 9( 1, 9) 11 4 10 4 (0,0,0) 34531.5 ( 0.5 ) [66025] 
lOr 0,10) - 9( 1, 9) 11 5 10 6 (0,0,0) 34541.2 ( 0.5 ) [66025] 
lO( 0,10) - 9( 1, 9) 7 2 6 2 (0,0,0) 34542.8 ( 0.5 ) [66025] 
lO( 0,10) - 9( 1, 9) 7 3 6 3 (0,0,0) 34547.5 ( 0.5 ) [66025J 
10( 0,10) - 9( 1, 9) 10 5 9 5 (0,0,0) 34552.8 ( 0.5 ) [66025] 
10( 0,10) - 9( I, 9) 8 5 7 5 (0,0,0) 34554.8 ( 0.5 ) [660251 
lO( 0,10) - 9( 1, 9) 12 4 11 4 (0,0,0) 34562.7 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 6 1 5 1 (0,0,0) 34566.3 ( 0.5 ) [66025J 
10( 0,10) - 9( 1, 9) 9 6 8 6 (0,0,0) 34575.2 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 9 4 8 3 (0,0,0) 34576.2 ( 0.5 ) [66025] 
lOr 0,10) - 9( 1, 9) 11 5 10 5 (0,0,0) 34583.2 ( 0.5 ) [66025] 
10( 0,10) - 9( 1, 9) 9 5 8 4 (0,0,0) 34585.5 ( 0.5 ) [66025] 
lOt 0,10) - 9( ], 9) 13 3 12 3 (0,0,0) 34599.2 ( 0.5 ) (66025) 
10( 0,10) - 9( 1, 9) 8 4 7 3 (0,0,0) 34606.9 ( 0.5 ) [66025] 
lOt 0,10) - 9( I, 9) 10 6 9 6 (0,0,0) 34605.8 ( 0.5 ) [66025] 

160 1'N160 2B2 9( 0, 9) - 8( 1, 8) 19/2 19/2 17/2 19/2 (0,0,0) 24360.9 ( 0.5 ) [74019] 
9( 0, 9) - 8( 1, 8) 19/2 17/2 17/2 1712 (0,0,0) 24368.1 ( 0.5 ) [74019] 
9( 0, 9) - 8( 1, 8) 19/2 2112 1712 1912 (O,O,O) 24399.0 ( 0.5 ) [74019J 
9( 0, 9) - 8( 1, 8) 19/2 19/2 17/2 17/2 (0,0,0) 24402.0 ( 0.5 ) [74019] 
9( 0, 9) - 8( 1, 8) 19/2 17/2 17/2 15/2 (0,0,0) 24403.5 ( 0.5 ) [74019] 
6( 1, 6) - 7( 0, 7) 11/2 13/2 13/2 13/2 (0,0,0) 25291.4 ( 0.5 ) [76018] 
6( 1, 6) - 7( 0, 7) 11/2 11/2 13/2 11/2 (0,0,0) 25294.4 ( 0.5 ) [76018] 
6( 1, 6) - 7( 0, 7) 11/2 9/2 13/2 11/2 (0,0,0) 25327.2 ( 0.5 ) [76018] 
6( 1, 6) - 7( 0, 7) 11/2 11/2 13/2 13/2 (0,0,0) 25328.4 ( 0.5 ) [76018] 
6( 1, 6) - 7( 0, 7) 11/2 13/2 13/2 15/2 (0,0,0) 25330.8 ( 0.5 ) [76018] 
6( I, 6) - 7( 0, 7) 13/2 1112 13/2 1112 (0,0,0) 31508.7 ( 0.5 ) [76018J 
6( 1, 6) - 7( 0, 7) 13/2 13/2 13/2 13/2 (0,0,0) 31553.0 ( 0.5 ) [76018] 
6( 1, 6) - 7( 0, 7) 13/2 15/2 13/2 15/2 (0,0,0) 31604.6 ( 0.5 ) [76018] 
9( 0, 9) - 8( 1, 8) 17/2 19/2 15/2 17/2 (0,0,0) 33085.3 ( 0.5 ) [74019J 
9( 0, 9) - 8( I, 8) 17/2 17/2 15/2 15/2 (0,0,0) 33090.0 ( 0.5 ) [74019J 
9( 0, 9) - 8( 1,8) 17/2 15/2 15/2 13/2 (0,0,0) 33093.7 ( 0.5 ) [74019] 
9( 0, 9) - 8( 1, 8) 17/2 1712 15/2 1712 (0,0,0) 33125.0 ( 0.5 ) [74019] 
9( 0, 9) - 8( 1, 8) 17/2 15/2 15/2 15/2 (0,0,0) 33125.0 ( 0.5 ) [74019] 
9( 0, 9) - 8( 1, 8) 1712 19/2 17/2 19/2 (0,0,0) 38119.6 ( 0.5 ) [74019J 
9( 0, 9) - 8( 1, 8) 1712 1712 17/2 1712 (0,0,0) 38200.4 ( 0.5 ) [74019] 
9( 0, 9) - 8( 1, 8) 17/2 15/2 1712 15/2 (0,0,0) 38270.8 ( 0.5 ) {74O]9J 
6( 1, 6) - 7( 0, 7) 13/2 15/2 15/2 17/2 (0,0,0) 42371.6 ( 0.5 ) [76018J 
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TABLE 48.3. The microwave spectrum of N02-Continued 

Isotopic species N' (K'...K'-rJ - N" {K~.K".J j' F r r (v1,v:!'vJ Frequency (Vue.) Reference 
(MHz) (MHz) 

J60J~J60 2B2 6( 1, 6) - 7( 0, 7) 13/2 13/2 15/2 15/2 (0,0,0) 42400.2 ( 0.5 ) [760181 
6( 1, 6) - 7( 0, 7) 1312 15/2 15/2 15/2 (0,0,0) 42412.4 ( 0.5 ) [760181 
6( 1, 6) - 7( 0, 7) 13/2 1112 15/2 13/2 (0,0.0) 42425.8 ( 0.5 ) [76018] 
6( 1. 6) - 7( 0, 7) 13/2 13/2 15/2 13/2 (0,0,0) 42436.0 ( 0.5 ) [76018] 
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Table 49. Rotational and centrifugal distortion constants for N20a 

Isotopic Vib. Stateb B (MHz) D (kHz) H (Hz) Reference 
vZ v v v 

Species vI 2 v3 

14Nl4N160 0 00 a 12 561. 6348 (21) 5.2808(61) +0.0008(57) [76028] 

1 00 0 12 458.1706 5.17 [75018] 

0 llc O 12 566.6411(21) 5.3539(61) +0.0057(57) [ 76028] 

0 lIdo 12 590.3906(21) 5.4002(61) +0.0197(57) [ 76028] 

0 20 0 12 588.8913(21) 7.4403(61) +0.0825(57) [ 76028J 

0 22c O 12 595.0614(21) 3.6281(61) -0.0702(57) [ 76028J 

0 22do 12 595.0692(21) 5.4482(61) +0.0029(57) [ 76028J 

0 31cO 12 578.8241(68) 6.340(19) +0.039(18) [ 76028] 

0 3ldO 12 623.6200(68) 6.494(19) -0.035(18) [76028] 

0 33 0 12 611.2577 (72) 4.742(20) -0.102(18) [76028] 

0 00 1 12 508.9923(31) 5.1726(86) +0.0018 (77) [76028] 

0 llc l 12 515.270(15) 5.233(38) -0.001 (33) [76028J 

0 11d1 12 542.493(15) 5.120(38) -0.023(33) [76028J 

14N15N160 0 00 0 12 560.7310(21) 5.2682(61) -0.0081(57) [76028J 

0 llcO 12 564.5298(99) 5.319(27) -0.021(24) [ 76028J 

0 lIdo 12 588.8168(68) 5.368(19) -0.003(18) [76028] 

15N14N160 0 00 0 12 137.3103(22) 4.8896(57) -0.0113(49) [76028J 

0 11c O 12 142.711 (10) 4.960(25) -0.004(20) [76028] 

0 lIdo 12 164.996(10) 4.972(25) -0.016(20) [76028] 

15N15N160 ° 00 0 12 137.40(3) S.2 c [49009] 

14N14N170 0 00 ° 12 191. 719 (10) 4.987(25) -0.004(20) [76028J 

14N14N180 a 00 0 11 859.1097(22) 4.7274(57) -0.0119(49) [76028J 

0 1lc O 11 864.545(10) 4.772(25) -0.020(20) [76028J 

0 lIdO 11 885.913(15) 4.857(36) +0.023(28) [76028] 

a For a detailed analysis of the i-doubling and Fermi resonances in N20 see 

Andreev et ai. [76028J and the results in Tables 49.1 and 49.2. 

b With the exception of the (0,22,0) state, the c and d labels associated with 

the 1 quantum number correlate with the L (lower) and U (upper) labels, 

respectively. in Table 49.4, while the reverse correlation holds for the 

(0,22,0) c and d states. 

c Assumed value. 
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Table 49.1. Molecular constants for 14 NZ l60 [76028]a. 

Parameter Value Parameter Value 

BO (MHz) IZ561.6369(9) Q(OI0) (MHz) 11.87212(Z7) . 
(MHz)c °1 58.78678(86) ql (MHz) 0.Z53(23J . 
(MHz)" 'z -17.03655(35) qz (MHz) 0.0379(56) 

'12 (MHz) -0.41472(42) QJ (Hz) -15.68(38) 

YZZ (MHz) -0.17087(14) qJJ (liz) Ob 

'" 
(MHz) Ob p (Hz) -0.86(15) 

DO (kHz) 5.2869(24) gH (GHz) 16.79(83) 

SI ( kHz) -0.05153(9Z) Al (THz) 2.9604 

~2 (kHz) -0.08303(35) il2 (Iflz) 2.9360 

HO (Hz) 0.0061(22) 12Z 
K(lOO) (Tllz) 1.3ZZI(87) 

'z (THz) -0.0123(24) 

;J (MHz) -2.58(18) 

All experimental measurements from [76028], except for the 

(0,3 3 ,0) state, were included in the analysis. The values 

of 6 1 and 62 were determined from infrared data. 

b The condition Vit 3 qJJ ~ a was employed. . . 
Here ·1 = "I - 2'11 - 2'12 . Yl3 and "Z = "2 - '12 

Table 49.2. Molecular constants for 14 NlSN160 , 15N14 N160 

and 14 NZ l80 [76028]. 

Parameter 14NlSNl60 Value 15N14 N160 Value 14 NZ IB o Value 

EO (MHz) lZ560.7310(19) 12137.3104 (20) 11859.1100(21) .. 
(MHz) a "2 -15.9332(14) -16.5321(14) -16.1024(17) 

DO (kHz) 5.2680(57) 4.8898(54) 4.7280(55) 

B2 (kHz) -0.0802(18) -0.0748(16) -0.0698(19) 

Ho (Hz) -0.0083(53) -0.0112(45) -0.01l4(47) 

Q(OI0) (MHz) 12.1398(13) 11.1457(13) 10.6723(15) 

qJ (kHz) -0.0142(17) -0.0140(15) ·0 0145(17) 

a This parameter is defined as a;*= 02 - Y12 - ZYZ2 -Y23 - lll" 

Table 49.3. Hyperfine and Zeeman constants and electric dipole moment for NZO. 

Parameters 14N14N160 Reference 15N14N160 Reference lSNlS
N

160 

eqQ (outer 14N) (MHz) - 0.7767 (10) [75000J 

eqQ (inner 14N) (MHz) -0.2694(18) [75000J - O. Z 7 [47008J 

M (outer) (kHz) -2.35(20) P5000J 

M (inner) (kHz) -2.90(26) [75000J 

g ... (llN) 0.07606(10) 

X.L -XII (erg/G 2) 1.68 (Z)xlO- 29 

II (D) 0.160830(16) [70029J 0.166(2) [50006J 

C! (ph 3.222(46) [70029J 

Reference 

[69038J 

[69038J 

Additional references; [48005J, [49008J. [51008J, [51009J, [510l3J, [55009J. [59011J, [59007J, 

[61010J, [64006], [66027J, [68009J. [68015J, [68016J, [68035J, [71027J, 

and [74015J. 

J. Phy .. Chem. lef. Data, Vol. 7, No.4, 1978 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1629 

TABLE 49.4. The microwave spectrum of N
2
0 

Isotopic species 1-1" F ~ F" F" (v"v;v:J I Frequency (Une.) Reference I 

(MHz) (MHz) 

'''N'4N'6O 1 - 1 2 1 (0,1',0) 47.280 ( 2£-4) [760351 
1 - 1 1 1 (0,1"0) 47.294 ( 2E-4) [76035J 
1 - 1 2 3 (0,1',0) 47.315 ( 2£-4) [76035] 
1 - 1 2 2 (0,1"0) 47.341 ( 2£-4) [76035] 
I - 1 I' 2 (0,1',0) 47.355 ( 2E-4) [76035] 
1 - 1 0 1 (0,1',0) 47.386 ( 2E-4) [76035] 
I - I 2 1 (0,1"0) 47.402 ( 2E-4) [76035] 
1 - 1 2 2 (0,1 "0) 47.414 ( 2£-4) [76035J 
I - 1 1 1 (0,1',0) 47.416 ( 2E-4) [76035] 
1 - 1 1 2 (0,1 "0) 47.428 ( 2£-4) [760351 
1 - I 2 1 (0,1"0) 47.448 ( 2E-4) [76035] 
1 - 1 1 0 (0,1 1,0) 47.453 ( 2E-4) [76035J 
1 - 1 2 3 (0,1',0) 47.483 ( 2£-4) [76035] 
1 - 1 1 1 (0,1"0) 47.488 ( 2E-4) [76035] 
1 - 1 3 3 (0,1',0) 47.500 ( 2£-4) [76035] 
1 - 1 2 2 (0,1',0) 47.510 ( 2£-4) [76035] 
I - 1 3 2 (0,1 "0) 47.526 ( 2E-4) (76035) 
1 - 1 1 2 (0,1',0) 47.550 ( 2E-4) [76035] 
1 - 1 2 1 (0,1 1,0) 47.571 ( 2E-4) [76035] 
1 - 1 2 2 (0,1',0) 47.582 ( 2E-4) [76035] 
1 - 1 3 2 (0,1"0) 47.599 ( 2E-4) (76035) 
1 - 1 1 1 (0,1',0) 47.611 ( 2E-4) [76035] 
1 - 1 1 0 (0,1"0) 47.648 ( 2£-4) [76035] 
I - 1 I 1 (0,1,,0) 47.740 ( 2E-4) [76035] 
1 - 1 1 2 (0,1',0) 47.801 ( 2E-4) (76035) 
1 - 1 1 1 (0,1 1,0) 47.862 ( 2E-4) [76035J 
1 - 1 1 2 (0,1"0) 47.873 ( 2E-4) [76035] 
1 - 1 1 0 (0,1',0) 47.899 ( 2£-4) [76035] 
2 - 2 2 2 (0,1"0) 142.215 ( lE-3) [76035] 
2 - 2 2 3 (0,1',0) 142.238 ( 2E-4) [76035] 
2 - 2 2 1 (0,1 "0) 142.267 ( 2E-4) [76035] 
2 - 2 4 3 (0,1',0) 142.275 ' ( 2E-4) [76035] 
2 - 2 3 2 (0,1',0) 142.299 ( 2F~4) [76035] 
2 - 2 3 3 (0,1 "0) 142.322 ( 2E-4) [76035J 
2 - 2 3 2 (0,1',0) 142.362 ( lE-3) [76035) 
2 - 2 I 1 (0,1"0) 142.382 ( 2E-4) [76035] 
2 - 2 3 3 (0,1\0) 142.385 ( 2E-4) [76035] 
2 - 2 2 2 (0,1"0) 142.394 ( 2E-4) [76035J 
2 - 2 2 3 (0,1',0) 142.417 ( 2E-4) [76035] 
2 - 2 2 3 (0,1"0) 142.440 ( lE-3) [76035J 
2 - 2 4 3 (0,1',0) 142.445 ( 2£-4) [76035] 
2 - 2 2 2 (0,1 1,0) 142.472 ( 2£-4) [76035J 
2 - 2 4 4 (0,1"0) 142.480 ( 2E-4) [76035J 
2 - 2 3 3 (0,1"0) 142.492 ( 2E-4) [76035J 
2 - 2 2 1 (0,1',0) 142.514 ( 2E-4) [76035) 
2 - 2 3 2 (0,1 1,0) 142.524 ( 2E-4) [76035J 
2 - 2 3 4 (0,1',0) 142.527 ( IE-3) [76035] 
2 - 2 2 2 (0,1',0) 142:536 ( 2E-4) [76035J 
2 - 2 1 1 (0,1"0) 142.541 ( 2E-4) [76035J 
2 - 2 3 3 (0,1',0) 142.554 ( 2E-4) [76035] 
2 - 2 1 2 (0,1',0) 142.563 ( 2E-4) [76035] 
2 - 2 1 0 (0,1',0) 142.572 ( 2£-4) [76035] 
2 - 2 3 2 (0,1',0) 142.586 ( lE-3) [76035] 
2 - 2 3 4 (0,1 1,0) 142.589 ( lE-3) [76035J 
2 - 2 3 2 (0,1,,0) 142.620 ( lE-3) [76035J 
2 - 2 1 1 (0,1',0) 142.661 ( 2E-4) [76035J 
2 - 2 3 2 (0,1 1,0) 142.683 ( lE-3) [76035] 

2 - 2 2 1 (0,1"0) 142.693 ( 2E-4) [76035J 
2 - 2 2 2 (0,1',0) 142.716 ( 2£-4) [76035J 
3 - 3 3 3 (0,1',0) 284.562 ( 2E-4) [76035J 
3 - 3 1 2 (0,1"0) 284.598 ( 2E-4) [76035] 
3 - 3 3 4 (0,1',0) 284.613 ( 2E-4) [76035J 
3 - 3 2 3 (0,1',0) 284.627 ( 2£-4) [76035J 
3 - 3 3 2 (0,1',0) 284.651 ( 2E-4) [76035] 
3 - 3 5 4 (0,1',0) 284.655 ( 2E-3) [76035J 
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TABLE 49.4. The microwave spectrum of N20-Continued 

Isotopic species f-J" F ~ F' r, (VI.V~V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

'~'~'60 3 - 3 4 3 (0,1\0) 284.680 ( 2E-4) [76035] 

3 - 3 4 4 (O,}',O) 284.731 ( 2E-4) [76035] 

3 - 3 4 3 (0.1\0) 284.789 ( 2E-3) [76035] 

3 - 3 2 2 (0.1 1,0) 284.836 ( 2E-4) [76035J 
3 - 3 4 4 (0,1 1,0) 284.840 ( IE-3) [76035] 

3 - 3 3 3 (0,1 1,0) 284.855 ( 2E-4) [76035] 

3 - 3 5 4 (0,1 1,0) 284.881 ( lE-3) [76035] 

3 - 3 3 2 (0,1 1,0) 284.903 ( IE-3) [76035] 

3 - 3 3 4 (0,1',0) 284.905 ( lE-3) [76035] 
3 - 3 1 2 (0,1',0) 284.915 ( 2E-4) [76035] 

3 - 3 3 2 (0,1"0) 284.927 ( 2E-4) [76035J 
3 - 3 3 3 (0,1 1,0) 284.936 ( 2E-4) [76035J 
3 - 3 5 5 (0,1 1.0) 284.942 ( 2E-4) [76035J 
3 - 3 4 4 (0,1'.0) 284.958 ( 2E-3) [76035J 
3 - 3 1 1 (0,1',0) 284.972 ( 2E-4) [76035] 
3 - 3 3 3 (0,1"0) 284.979 ( 2E-4) [76035] 
3 - 3 2 2 (0,1 1,0) 284.992 ( 2E-4) [76035J 
3 - 3 4 3 (0,1',0) 285.013 ( 2E-4) [76035J 
3 - 3 4 5 (0,1',0) 285.018 ( 2E-3) [76035] 
3 - 3 2 3 (0,1 1,0) 285.044 ( 2E-4) [76035] 
3 - 3 4 3 (0,1 1,0) 285.121 ( lE-3) [76035] 
3 - 3 4 5 (0,1',0) 285.127 ( 2E-4) [76035] 
3 - 3 3 4 (0,1 1,0) 285.133 ( 2E-4) [76035J 
3 - 3 2 2 (0,1',0) 285.153 ( 2E-4) [76035] 
3 - 3 3 3 (0,1',0) 285.188 ( 2E-4) [760351 
3 - 3 4 3 (0,1 1,0) 285.206 ( 2E-3) [76035J 
3 - 3 2 1 (0,1 1,0) 285.210 ( 2E-4) [76035] 
3 - 3 3 2 (0,1 1,0) 285.220 ( 2E-4) [76035] 
3 - 3 3 3 (0,1',0) 285.272 ( 2E-4) [76035] 
I - 0 (0,0°,1) 25017.99 ( 0.06) [64010] 
1 - 0 0 1 I 1 (0.00,0) 25122.980 ( IE-3) [75000] 
1 - 0 2 1 2 1 (0,00,0) 25123.037 ( lE-3) [75000] 
1 - 0 2 I 1 1 (0,0°,0) 25123.037 ( IE-3) [75OOOJ 
1 - 0 1 1 2 1 (0,0°,0) 25123.060 ( 1E-3) (75000) 
1 - 0 1 1 I I (0,0°,0) 25123.060 ( IE-3) [75OO0J 
1 - 0 I I 0 I (0,0°,0) 25123.060 ( lE-3) [75000] 
1 - 0 2 2 2 1 (0,0°,0) 25123.246 ( IE-3) [75000] 
1 - 0 2 2 I 1 (0,00,0) 25123.246 ( IE-3) [75000] 
1 - 0 3 2 2 1 (0,0°,0) 25123.303 ( IF;...:3) [75OOOJ 
1 - 0 1 2 2 1 (0,0°,0) 25123.340 ( IF;...:3) [75OOOJ 
1 - 0 1 2 1 1 (0,0°,0) 25123.340 ( IE-3) [75000] 
I - 0 1 2 0 1 (0,0°,0) 25123.340 ( IE-3) [75000] 
1 - 0 1 0 2 1 (0,0°,0) 25123.642 ( lE-3) [75OOOJ 
1 - 0 1 0 I 1 (0,0°,0) 25123.642 ( lE-3) [75000] 
1 - 0 1 0 0 1 (0,0°,0) 25123.642 ( IE-3) [75000] 
1 - 0 (0,2°,0) 25177.65 ( 0.06) [64010J 
2 - 1 (1,0°,0) 49832.523 ( 0.03) [75018J 
2 - 1 2 2 (0,0°.0) 50245.63 ( 0.15) [52017] 
2 - I 1 0 (0,0°,0) 50245.63 ( 0.15) [52017] 
2 - 1 3 2 (0,0°,0) 50246.03 ( 0.10) [52017] 
2 - 1 2 1 (0,0°,0) 50246.03 ( 0.10) [52017] 
2 - 1 1 2 (0,0°,0) 50246.03 ( 0.10) [52017] 
2 - 1 1 1 (0,0°,0) 50246.53 ( 0.15) [52017J 
3 - 2 (l,Oo,O) 74748.471 ( 0.03) [75018J 
3 - 2 (0,0°,1) 75053.40 ( 0.10) [71030] 
3 - 2 (0,0°,0) 75369.224 ( 0.01) [70029] 
3 - 2 (0,1 LI ,0) 75399.26 ( 0.10) [71030] 
3 - 2 (0,2°,0) 75532.47 ( 0.10) [71030] 
3 - 2 (0,1 U1 ,0) 75541.70 ( 0.10) [71030] 
3 - 2 (0,22,0) 75569.94 ( 0.10) [64010] 
4 - 3 (1,0°,0) 99664.025 ( 0.06) [75018J 
4 - 3 (0,0°,0) 100491.74 ( 0.20) [56OO5J 
4 - 3 (O,ILI,O) 100531.65 ( 0.20) [56OO5J 
4 - 3 (0,1 VI ,0) 100721.58 ( 0.20) 156OO5J 
5 - 4 (l,Oo,O) 124579.124 ( 0.06) [75018J 
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TABLE 49.4. The microwave spectrum of N20-Continued 

Isotopic species f-J" F' I F. F" Ji7 (VI,V;'V:J Frequency (Unc.) Reference 
(MHz) (MHz) . 

14NI"N160 5 - 4 (0,0·,1) 125087.400 ( 0.05) [70030] 
5 - 4 (0,0°,0) 125613.6% ( 0.03) [70030] 
5 - 4 (O,ILI,O) 125663.687 ( 0.03) [70030] 
5 - 4 (0,2°,0) 125884.94 ( 0.10) [700301 
5 - 4 (O,l u"O) 125901.113 ( 0.03) [70030J 
5 - 4 (0,21.2,0) 125948.06 ( 0.10) [70030] 
5 - 4 (O,2U2,0) 125948.74 ( 0.10) [70030J 
6 - 5 (0,0°,]) 150103.500 ( 0.06) [70030J 
6 - 5 (0,0°,0) 150735.046 ( 0.03) [70030J 
6 - 5 (0,1 LI ,0) 150795.008 ( 0.03) [70030J 
6 - 5 (0,2°,0) 151060.28 ( 0.10) 170030] 
6 - 5 (0,1 VI,O) 151079.922 ( 0.03) [70030J 
6 - 5 (0,21.2,0) 151136.06 ( 0.10) [70030] 
6 - 5 (0,2 U2,0) 151137.62 ( 0.10) [70030] 
7 - 6 (0,0°,1) 175119.012 ( 0.07) [70030] 
7 - 6 (0,0°,0) 175855.623 ( 0.04) [70030] 
7 - 6 (O,ll! ,0) 175925.593 ( 0.04) [70030] 
7 - 6 (0,2°,0) 176234.17 ( 0.10) [70030] 
7 - 6 (O,l uI ,O) 176257.962 ( 0.04) [70030] 
7 - 6 (0,21.2,0) 176323.46 ( 0.10) [70030] 
7 - 6 (0,2U2,O) 176325.83 ( 0.10) [70030] 
8 - 7 (0,0°,0) 200975.26 ( 0.10) (56005) 

10- 9 (0,0°,1) 250159.637 ( 0.10) [70030] 
10- 9 (0,0°,0) 251211.557 ( 0.08) [70030] 
10 - 9 (0, I ll,O) 251311.342 ( 0.08) [70030] 

10- 9 (0,2°,0) 251748.12 ( 0.12) [70030] 
10 - 9 (O,l u"O) 251786.078 ( 0.08) [70030] 

10- 9 (0,21.2,0) 251879.52 ( 0.12) [70030] 
10 - 9 (O,2U2,0) 251886.75 ( 0.12) [70030J 
12 - 11 (0,0°,0) 301442.711 ( 0.05) [74044) 
12 - 11 (0,1 LI,O) 301562.280 ( 0.09) [70030J 
12 - 11 (0,2°,0) 302082.07 ( 0.15) [70030] 
12 - 11 (0,1 VI ,0) 302132.009 ( 0.09) [70030] 
12 - II (0,21.2,0) 302224.33 ( 0.15) [70030J 
12 - 11 (0,2 UI ,0) 302256.25 ( 0.15) [70030] 
13 - 12 (0,0",0) 326556.071 ( 0.05) [74044] 
]5 - 14 (0,0°,0) 376777.753 ( 0.01) [76028] 
15 - 14 (0,11.1,0) 376926.982 ( 0.01) [76028] 
15 - 14 (O,311,0) 377279.303 ( 0.04) [76028] 
15 - 14 (0,2°,0) 377566.687 ( 0.01) (76028) 

15 - 14 (0,1 VI,O) 377638.917 ( 0.0l) [76028] 
15 - 14 (0,21.2,0) 377778.541 ( 0.01) [76028] 
15 - 14 (0,2 U2,0) 377802.535 ( 0.01) [76028J 
15 - 14 (0,33,0) 378273.226 ( 0.04) [76028] 

15 - 14 (0,3 Ul ,0) 378620.731 ( 0.04) [76028] 
16 - 15 (0,0°,1) 400203.009 ( 0.01) [760281 
16 - 15 (0,0°,0) 401885.802 ( 0.01) [760281 
16 - 15 (0, 1 1l,0) 402044.836 ( 0.01) [76028) 

16 - 15 (O,311,0) 402418.747 ( 0.04) [76028] 
16 - 15 (0,2°,0) 402723.120 ( 0.01) [76028J 
]6 - 15 (0,1 VI ,0) 402804.126 ( 0.01) [76028] 

16 - 15 (0,21.2,0) 402952.967 ( 0.01) [76028J 
16 - 15 (0,2')2,0) 402982.088 ( 0.0l) [760281 
16 - 15 (O,3Ui ,0) 403849.263 ( 0.04) [76028] 

17 - 16 (0,0°,1) 425204.112 ( 0.01) [76028] 

17 - 16 (0,1 LI ,I) 425416.331 ( 0.04) [76028] 

17 - 16 (0,1 °',1) 426343.955 ( 0.04) [760281 
17 - 16 (0,0°,0) 426991.808 ( 0.0]) [76028] 

17 - 16 (O,Ill,O) 427160.632 ( 0.01) (76028) 

17 - 16 (0,31.1,0) 427555.755 ( 0.04) [76028J 

17 - 16 (0,2°,0) 427876.776 ( 0.01) [76028] 

17 - 16 (O,l U1 ,O) 427967.310 ( 0.01) [76028] 

17 - 16 (0,21.2,0) 428125.318 ( 0.01) [760281 
17 - 16 (0,2U2,0) 428160.195 ( 0.01) [76028J 

17 - 16 I (0,3',0) 428688.725 ( 0.04) [76028] 
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1632 FlANK J. LOVAS 

TABLE 49.4. The microwave spectrum of N20-Continued 

Isotopic species f-J" F F, F" F'( (VI,V;'V3) I Frequency (Unc.) Reference 

(MHz) (MHz) 

14N'4NI60 17 - 16 (O,3Ut,0) 429075.216 ( 0.04) [76028J 

18 - ]7 (0,0°,]) 450203.085 ( 0.01) [76028] 

18 - ]7 (0,1 LI ,I) 450427.642 ( 0.04) [76028] 

18 - 17 (O,l
v
"l) 451410.056 ( 0.04) 176028] 

18 - 17 (0,00,0) 452095.670 ( 0.01) [76028J 

18 - 17 (O,I Ll ,0) 452274.249 ( 0.01) [76028J 

18 - 17 (0,3Ll ,0) 452690.]92 ( 0.04) [76028] 

18 - 17 (0,2°,0) 453027.454 ( 0.01) 176028] 

18 - 17 (0,1 m,O) 453128.301 ( 0.01) [76028] 

18 - 17 (0,21.2,0) 453295.428 ( 0.01) [76028] 

18 - 17 (0,2U2,0) 453336.775 ( 0.0l) [760281 

18 - 17 (0,33,0) 453893.533 ( 0.04) [76028J 

18 - 17 (0,3UI ,0) 454298.429 ( 0.04) [76028] 

19 - 18 (0,00,1) 475199.801 ( 0.01) [76028J 

19 - 18 (O,]Ll,]) 475436.623 ( 0.04) [76028J 
]9 - 18 (0,1 VI,l) 476473.886 ( 0.04) [76028] 

19 - 18 (0,0°,0) 477197.247 ( 0.0]) [76028] 

19 - 18 (0,1 L1,0) 477385.556 ( 0.01) [76028] 
]9 - ]8 (0,3"',0) 47782].945 ( 0.04) 176028J 
19 - 18 (0,2°,0) 478]74.970 ( 0.01) [76028] 
19 - 18 (0,1 m,O) 478286.972 ( 0.01) [76028] 
19 - 18 (0,2'.2,0) 478463.193 ( 0.01) [76028J 
19 - 18 (O,2 U2,0) 478511.737 ( 0.01) [76028] 
19 - 18 (0,33,0) 479096.157 ( 0.04) [76028] 
19 - 18 (O,3 UI ,0) 479518.847 ( 0.04) [76028] 
20 - 19 (0,0°,1) 500194.206 ( 0.01) [76028J 
20 - 19 (0,1 11,1) 500443.339 ( 0.04) [76028] 
20 - 19 (0,1 UI,]) 501535.464 ( 0.04) [76028] 
20 - 19 (0,0°,0) 502296.423 ( 0.01) [76028] 
20 - 19 (O,ILI,O) 502494.433 ( 0.01) [76028] 
20 - 19 (O,3Ll ,0) 502950.827 ( 0.04) [76028J 
20 - 19 (0,2°,0) 503319.159 ( 0.01) [76028] 
20 - 19 (0,1 VI,O) 503443.198 ( 0.01) [76028J 
20 - ]9 (0,21.2,0) 503628.487 ( 0.01) [76028] 
20 - 19 (0,2U2 ,O) 503685.005 ( 0.01) [76028] 
20 - 19 (0,3\0) 504296.581 ( 0.04) [76028J 
20 - 19 (O,3 UI ,O) 504736.326 ( 0.04) [76028J 
21 - 20 (0,0°,1) 525186.106 ( 0.01) [76028] 
21 - 20 (O,I L1 ,I) 525447.475 ( 0.04) [76028] 
21 - 20 (0,1 VI, I) 526594.468 ( 0.04) [76028] 
21 - 20 (0,00,0) 527393.051 ( 0.01) [76028J 
21 - 20 (0,1 LI,O) 527600.741 ( 0.01) [76028J 
21 - 20 (0,3L1 ,O) 528076.706 ( 0.04) [76028] 
21 - 20 (0,2°,0) 528459.840 ( 0.0l) [76028] 
21 - 20 (O,lli\O) 528596.839 ( 0.01) [760281 
21 - 20 (0,21.2,0) 528791.162 ( 0.01) [76028J 
21 - 20 (O,2 U2,0) 528856.462 ( 0.01) [76028] 
21 - 20 (0,33,0) 529494.653 ( 0.04) [76028J 
2] - 20 (0,3 U1 ,0) 529950.638 ( 0.04) [76028] 
22 - 21 (0,0°,]) 550175.406 ( 0.01) [76028] 
22 - 21 (0,1 LI ,1) 550448.950 ( 0.Q4) [76028] 
22 - 21 (0,1 v"l) 551650.897 ( 0.04) [760281 
22 - 21 (0,00,0) 552487.036 ( 0.01) [76028J 
22 - 21 (O,lu,O) 552704.352 ( 0.01) [76028] 
22 - 21 (O,3L1 ,O) 553199.419 ( 0.04) [76028] 
22 - 21 (0,2°,0) 553596.860 ( 0.01) [76028J 
22 - 21 (0,1 VI,O) 553747.764 ( 0.0l) [76028] 
22 - 21 (0,21.2,0) 553951.086 ( 0.01) [76028] 
22 - 21 (0,2U2,0) 554025.998 ( 0.01) [76028] 
22 - 21 (0,33,0) 554690.231 ( 0.04) [76028] 
22 - 21 (O,3UI ,0) 555161.627 ( 0.04) [76028] 

I4NI5Nl60 1 - 0 (0,0°,0) 25121.55 ( 0.05) [49009] 
15 - 14 (0,0",0) 376750.762 ( 0.01) [76028] 
IS - 14 (0,1 UJ,O) 377592.022 ( 0.04) [76028] 
16 - 15 (0,0°,0) 401857.048 ( 0.01) [76028] 

J. Phys. them. Ref. Data, Val. 7, No.4, 1978 
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TABLE 49.4. The microwave spectrum of N20-Continued 

Isotopic species I-I" F F; F' J7 (vl,v:'vJ Frequency (Une.) Reference 
(MHz) (MHz) 

I~I5N160 16 - 15 (O,l Ll ,O) 401977.590 ( 0.04) [76028] 
16 - 15 (O,lUI,O) 402754.200 ( 0.04) [76028] 
17 - 16 (0,0°,0) 426961.257 ( 0.01) [760281 
17 - 16 (0,1 VI,O) 427914.282 ( 0.04) [76028] 
18 - 17 (0,0",0) 452063.322 ( 0.01) -[76028J 
18 - 17 (O,lll,O) 452198.710 ( 0.04) [76028] 
18 - 17 (O,IUI,O) 453072.147 ( 0.04) [76028] 
19 - 18 (0,0°,0) 477163.120 ( 0.01) [76028] 
19 - 18 (0,1 L1,0) 477305.799 ( 0.04) [76028J 
19 - 18 (O,IUI,O) 478227.737 ( 0.04) [76028J 
20 - 19 (0,0",0) 502260.498 ( 0.01) [76028J 
20 - 19 (O,l li ,O) 502410.529 ( 0.04) [76028] 
20 - 19 (0,1 uI,O) 503380.850 ( 0.04) [76028] 
21 - 20 (O,Oo,O) 527355.356 ( 0.01) [76028J 
21 - 20 (O,ll\O) 527512.660 ( 0.04) [76028] 
21 - 20 (0,1 m,O) 528531.346 ( 0.04) [76028] 
22 - 21 (0,0°,0) 552447.533 ( 0.01) [76028] 
22 - 21 (0, 1 Ll,O) 552612.059 ( 0.04) [76028] 
22 - 21 (0,1 U\O) 553679.232 ( 0.Q4) [76028J 

15N14N160 I - 0 I 1 (0,0",0) 24274.53 ( 0.05) [47008] 
1 - 0 2 1 (0,0°,0) 24274.61 ( 0.05) [47008J 
1 - 0 0 1 (0,0°,0) 24274.73 ( 0.05) [47008] 

16 - 15 (0,0",0) 388313.736 ( 0.01) [76028J 
17 - 16 (0,0",0) 412572.385 ( 0.01) [76028J 
17 - 16 (O,ILI,O) 412754.664 ( 0.04) [76028] 
17 - 16 (O,IUI,O) 413512.003 ( 0.04) [76028) 
18 - 17 (0,0°,0) 436828.978 ( 0.0l) (76028) 
18 - 17 (O,IlI,O) 437021.775 ( 0.04) [76028] 
18 - 17 (O,lUI,O) 437823.654 ( 0.04) [76028J 
19 - 18 (0,0°,0) 461083.472 ( 0.01) [76028] 
19 - 18 (O,l LI ,O) 461286.927 ( 0.04) [76028J 
19 - 18 (0,1 uI,O) 462133.172 ( 0.Q4) [76028J 
20 - 19 (0,00,0) 485335.729 ( 0.01) [76028] 
20 - 19 (0,111,0) 485549.636 ( 0.04) [76028] 
20 - 19 (O,lvI,O) 486440.411 ( 0.04) [76028J 
21 - 20 (0,0",0) 509585.619 ( 0.01) [76028] 
21 - 20 (O,I LI ,O) 509809.983 ( 0.04) [76028] 
21 - 20 (0,1 UI,O) 510745.225 ( 0.04) [76028) 
22 - 21 (0,0°,0) 533833.046 ( 0.01) [76028] 
22 - 21 (O,IlI,O) 534067.894 ( 0.04) [76028J 
22 - 21 (0,1 U\O) 535047.522 ( 0.04) [76028) 
23 - 22 (0,00,0) 558077.877 ( 0.01) (76028) 
23 - 22 (0,1 L1,0) 558323.158 ( 0.04) [76028] 
23 - 22 (O,lVI,O) 559347.184 ( 0.04) [76028] 

1"NISN160 1 - 0 (O,Oo,O) 24274.78 . ( 0.05) [49009J 
1~1~180 16 - 15 (0,0°,0) 379413.968 ( 0.01) [760281 

17 - 16 (0,00,0) 403116.747 ( 0.01) [76028] 
17 - 16 (O,ILI,O) 403300.584 ( 0.Q4) [76028] 
18 - 17 (0,0°,0) 426817.545 ( 0.01) [76028] 
18 - 17 (O,lu"O) 427779.831 ( 0.04) [76028] 
19 - 18 (0,0",0) 450516.295 ( 0.01) [76028J 
19 - 18 (0,1 Ll,O) 450721.500 ( 0.04) . [76028J 
19 - 18 (O,lUI,O) 451531.806 ( 0.04) (76028) 
20 - 19 (0,0°,0) 474212.870 ( 0.01) [76028] 
20 - 19 (O,ILI,O) 474428.692 ( 0.Q4) [760281 
20 - 19 (O,lv"O) 475281.483 ( 0.04) [76028J 
21 - 20 (0,0",0) 497907.195 ( 0.01) [76028] 
21 - 20 (O,ILI,O) 498133.635 ( 0.04) [76028] 
21 - 20 (O,lvI,O) 499029.049 ( 0.04) [76028J 
22 - 21 (0,0°,0) 521599.106 ( 0.01) [76028J 
22 - 21 (O,I LI ,O) 521836.114 ( 0.04) [76028] 
22 - 21 (0,1 m,O) 522774.011 ( 0.04) [76028] 
23 - 22 (0,0°,0) 545288.526 ( 0.01) [76028] 
23 - 22 (O,lll,O) 

I 
545536.046 ( 0.04) [76028] 

23 - 22 (O,I U\O) 546516.516 ( 0.Q4) [76028J 

J. Phy •• Chem. Ref. Data, Vol. 7, No.4, 19711 
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TABLE 49.4. The microwave spectrum of N20-Continued 

Isotopic species f-J" F ~ F' r; (v"v;,v:sl Frequency (Vne.) Reference 
(MHz) (MHz) 

J~I~170 17 - 16 (0,0°,0) 414420.396 ( 0.04) [76028] 
18 - 17 (0,0°,0) 438785.508 ( 0.04) [76028J 
19 - 18 (0,00,0) 463148.448 ( 0.04) /76028J 
20 - 19 (0,00,0) 487509.107 ( 0.04) [76028] 
21 - 20 (0,00,0) 511867.356 ( 0.04) [76028] 
22 - 21 (0,0°,0) 536223.104 ( 0.04) [76028] 
23 - 22 (0,0°,0) 560576.228 • ( 0.04) [76028] 

-

J. Phys. Chem. Ref. Data, VGI. '1, NG. 4,19'18 
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Table SO. Rotational and centrifugal distortion constants for 32 S2 160 . 

Watson's 
Determinable 
Parameters 

32 52 160 (O,O,O)a,d 

(~jHz) 

32 52 160 (O,l,O)a 

(~jHz ) 
Derived Parameters 

32 52 160 (O,O,O)d I, 

1635 

32 5 160 (0 1 0) 2 ' , 

(MHz) [assuming planarity conditions) (MHz) 
------t---------t--------l--------------l----------l----.-
A" 

S" 

C" 

'1 

, 2 

'3 
b 

1 aaaa 

'bbbb 

T ecce 

H
J 

HJK 

HKJ 

HK 

h C 
J 

h JK 

hK 

Std. dev. 

No. lines 

~a (D) 

~b (D) 

fit 

41 915.4395(100) 

5 059.04706(131) 

4 507.15763[131) 

0.105983(308) 

0.00494026(3709) 

0.601(1) 

-4.67933(269) 

·0.0103185(152) 

-0.0047746(166) 

·0.7367(4840)x10- 8 

0.2400[1321)X10- 6 

-0.6155(1234)X10- 5 

0.1349(258)xIO- 3 

0.418(157) X 10- 8 

-0.546(292) 10- 6 

0.3578(1459)X]0-4 

0.074 

113 

0.B75(10)e 

1.18(2)€ 

42 479.687(24) 

5 059.73551 [471) 

4 500.8588(42) 

0.097785(3959) 

0.003748(464) 

0.66(2) 

·5.0330(170) 

-0.010957(175) 

-0.005489(187) 

0.069 

22 

A' 

B' 

C' 

" bbee 

T' 
·ccaa 

, ' 
aabb 

T aabb (I} 

'aabb(2) 

T aabb (3) 

'ahab(l) 

T abab(2) 

T
abab

(3) 

lIT 

41 915.436(10) 

5 059.0714(13) 

4 507.1896(12) 

-0.006688(13) 

0.04865(11) 

0.06402 (23) 

0.13013(16) 

0.12906[50) 

0.12906 (50) 

-0.03306(11) 

-0.03209(39) 

-0.03199(43) 

-0.199(83)X10- 4 

42 479.683(24) 

5 059.7598(43) 

4 500.8870(36) 

-0.00717(15) 

0.0486(12) 

0.0564[31) 

0.1349(17) 

0.1171(52) 

0.1171(52) 

-0.0393(13) 

-0.0232(39) 

-0.0214(44) 

-0.33(10)XI0- 3 

a The uncertainties quoted are one standard deviation as estimated by the least squares fit. The number of significant figures 

quoted are necessary to reproduce the calculated transition frequencies within their standard deviations. 

b Strictly speaking, 13 is not a determinable parameter, but is calculated from T1 , 1 2 , Taaaa and Tbbbb,using the planarity 

conditions. 

C Watson u&es 2h
J 

for this parameter. 

d Data from [73041J and [74006J shown in Table 50.2 was refit to obtain these values. 

e Reference [59003J. 

Table 50.1. 

Rotational 
Constant 

An 

Bn 

C" 

Rotational constants for 345325160 and 

32534S160 [74006J. 

41 737.142 (60) 

4 901. S4 5 (10) 

4 379.740(10) 

325345160 Value 
(MHz) 

40 637.232(75) 

034.435(10) 

4 472.449 (10) 

.I. Ph., •• Chem. R.f. Data, Vol. 7, No.4, 1978 
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TABLE 50.2. The microwave spectrum of 5.0 

Isotopic species j(K~,K'-+J - r (K~,K'·..J (VI'V2,V3) Frequency (Une.) Reference 

(MHz) (MHz) 

32532S160 12( 2.10) - 13( 1.13) (0,0.0) 19028.615 ( 0.10) [74006] 

2( o. 2) - I( o. 1) (0,0,0) 19126.4 ( 0.50) [59003J 
27( 3,24) - 26( 4,23) (0,0,0) 19675.430 ( 0.10) [74006J 
2( I, I) - I( 1, 0) (0,0,0) 19684.3 ( 0.50) [59OO3J 

15( 3,13) - 16( 2,14) (0,0,0) 20058.095 ( 0.10) [74006J 
35( 4,31) - 34( 5,30) (0,0.0) 20068.505 ( 0.10) [74006] 
24( 4,20) - 25( 3,23) (0,0,0) 20631.530 ( 0.10) [74006] 

30( 3,28) - 29( 4,25) (0,0,0) 21532.783 ( 0.10) [74006J 
26( 2,25) - 25( 3,22) (0,0.0) 21869.23 ( 0.10) 173041] 
17( 3,14) - IS( 2,17) (0,0,0) 22155.03 ( 0.10) [73041J 
lI( 2, 9) - 12( 1,12) (0,0,0) 23137.86 ( 0.10) [73041J 
I2( I,ll) - 1I1 2,10) (0,0,0) 23963.56 I 0.10) [73041] 
6( 0, 6) - 5( I, 5) (0,0,0) 24015.760 ( 0.10) [74006J 

27( 2,26) - 26( 3,23) (0,0,0) 24364.33 ( 0.10) [73041] 
7( 2, 6) - 8( I, 7) (0,0,0) 25137.230 ( 0.10) [74006] 

37( 4,34) - 36( 5,31) (0,0,0) 25415.880 ( 0.10) [74006] 
31( 2,30) - 30( 3,27) (0,0,0) 25672.801 ( 0.10) [74006] 
28( 2,27) - 27( 3,24) (0,0,0) 26025.07 ( 0.10) [73041] 
18( 2,16) - 18( 2,17) (0,1,0) 26038.352 ( 0.10) [74006] 
38( 6,32) - 39( 5,35) (0,0,0) 26597.898 ( 0.10) [74(06) 
30( 2,29) - 29( 3,26) (0,0,0) 26703.728 ( 0.10) [74(06) 
29( 2,28) - 28( 3,25) (0,0,0) 26814.38 ( 0.10) [73041] 
30( 5,26) - 31( 4,27) (0,0,0) 26969.803 ( 0.10) [74006] 
23( 2,21) - 24( 1,24) (0,0,0) 27169.25 ( 0.10) [73041] 

3( I, 3) - 2( I, 2) (0,0,0) 27867.0 ( 0.50) [59003J 
1O( 2, 8) - U( I,ll) (0,0,0) 27916.31 ( 0.10) [73041] 

3( 0, 3) - 2( 0, 2) (0,0,0) 28673.990 ( 0.10) [74006] 
3( 2, 2) - 2( 2, 1) (0,0,0) 28699.3 ( 0.50) [59003] 
3( 2, 1) - 2( 2, 0) (0,0,0) 28723.949 ( 0.10) [74006J 

31( 3,29) - 30( 4,26) (0,0,0) 29010.736 ( 0.10) [74006] 
28( 3,25) - 27( 4,24) (0,1,0) 29116.733 ( 0.10) [74006] 

3( 1, 2) - 2( I, 1) (0,0,0) 29522.8 ( 0.50) [59003] 
22( 4,19) - 23( 3,20) (0,0,0) 29626.54 ( 0.10) [73041J 
23( 4,19) - 24( 3,22) (0,0,0) 29735.40 ( 0.10) [73041J 
16( 3,13) - 17( 2,16) (0,0,0) 29859.90 ( 0.10) [73041] 
19( 2,17) - 19( 2,18) (0,0,0) 30982.100 ( 0.10) [74006] 
45( 7,38) - 46( 6,41) (0,0,0) 31686.950 ( 0.10) [74006] 
20( 2,18) - 19( 3,17) (0,0,0) 31944.58 ( 0.10) 173041J 
14( 3,12) - 15( 2,13) (0,0,0) 32150.12 ( 0.10) [73041J 
30( 5,25) - 31( 4,28) (0,0,0) 32422.827 ( 0.10) [74006] 
36( 4,32) - 35( 5,31) (0,0,0) 32650.964 ( 0.10) [74006J 
24( 2,22) - 25( 1,25) (0,0,0) 32924.710 ( 0.10) [74006] 
28( 3,25) - 27( 4,24) (0,0,0) 32998.37 ( 0.10) [73041] 

9( 2, 7) - 1O( 1,10) (0,0.0) 33312.766 ( 0.10) [740061 
44( 5.39) - 43( 6,38) (0,0,0) 33400.775 ( 0.10) [74006J 
37( 6,32) - 3S( 5,33) (0,0,0) 34495.794 ( 0.10) [74006J 

7( o. 7) - 6( I, 6) (0,0,0) 34942.247 ( 0.10) [74006J 
13( 1,12) - 12( 2,11) (0,1,0) 35301.584 ( 0.10) [74006] 
32( 3,30) - 31( 4.27) (0,0,0) 36060.422 ( 0.10) [74006] 
Il( 1,10) - Il( I,ll) (0,0,0) 36284.840 ( 0.10) [74006] 
13( 1,12) - 12( 2,11) (0,0,0) 36769.650 ( 0.10) [74006] 

. 37( 6.31) - 38( 5,34) (0,0,0) 36789.380 ( 0.10) [74006J 
6( 2, 5) - 7( I, 6) (0,0,0) 36827.258 ( o.lOi [74006] 
4( I, 4) - 3( I, 3) (0,1,0) 37112.3 ( 0.50) [59OO3J 
4( 1, 4) - 3( 1, 3) (0,0,0) 37149.040 ( 0.10) [74006] 
1( I, 0) - l( 0, 1) (0,0,0) 37407.2 ( 0.50) [59003] 

15( 3,12) - 16( 2,15) (0,0,0) 37886.598 ( 0.10) [74006] 
2( 1, 1) - 2( 0, 2) (0,0,0) 37965.395 ( 0.10) [74006J 

29( 5,25) - 30( 4,26) (0,0,0) 38062.145 ( 0.10) [74006] 
4( 0, 4) - 3( 0, 3) (0,1,0) 38180.0 ( 0.50) [59003] 
4( 0, 4) - 3( 0, 3) (0,0,0) 38203.0 ( 0.50) [59003] 
4( 2, 3) - 3( 2, 2) (0,0,0) 38260.9 ( 0.50) [59OO3J 
4( 3, 1) - 3( 3, 0) (0,0,0) 38279.1 ( 0.50) [59003] 
4( 3, 2) - 3( 3, 1) (0,0,0) 38279.1 ( 0.50) 159003] 
4( 2, 2) - 3( 2, 1) (0,0,0) 38322.3 ( 0.50) [59OO3J 

J. PhY" Ch.m. R.f. Data, Vol. 1, No.4, 1918 
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TABLE 50.2. The microwave spectrum of S20-Continued 

Isotopic species I !(K~,K'J - J"(K~,K"J (v"v2,vJ Frequency (Unc.) Reference 

(MHz) (MHz) 

32s325 '60 6( 2, 5) - 7( 1, 6) (0,1,0) 38469.950 ( 0.10) [74006J 
2( 1, 1) - 2( 0, 2) (0,1,0) 38542.744 ( 0.10) [74006] 
3( I, 2) - 3( 0, 3) (0,0,0) 38814.0 ( 0.50) 159003J 

22( 4,18) - 23( 3,21) (0,0,0) 38984.32 ( 0.10) [73041J 
8( 2, 6) - 9( 1, 9) (0,0,0) 39275.365 ( 0.10) [74006J 
4( I, 3) - 3( 1, 2) (0,1,0) 39347.226 ( 0.10) [74006] 
4( 1, 3) - 3( I, 2) (0,0,0) 39356.2 ( 0.50) [590031 
3( 1, 2) - 3( 0, 3) (0,1,0) 39402.196 ( 0.10) [74006] 

25( 2,23) - 26( 1,26) (0,0,0) 39441.778 ( 0.10) [74006] 
4( t, 3) - 4( 0, 4) (0,0,0) 39966.8 ( 0.50) [59003J 
4( I, 3) - 4( 0, 4) (0,1,0) 40569.593 ( 0.10) [74006] 
5( 1, 4) - 5( 0, 5) (0,0,0) 41442.2 ( 0 . .50) [.59003] 

44( 7,37) - 45( 6,40) (0,0,0) 42006.400 ( 0.10) [74006J 
5( I, 4) - 5( 0, 5) (0,1,0) 42063.360 ( 0.10) (74006) 
8( 0, 8) - 7( 1, 7) (0,1,0) 45480.308 ( 0.10) [74006J 
7( I, 6) - 7( 0, 7) (0,1,0) 46122.824 ( 0.10) [74006J 

14( 3,1l) - 15( 2,14) (0,0,0) 46193.200 ( O.lO) (74006) 
5( 1, 5) - 4( 1, 4) (0,1,0) 46378.808 ( 0.10) [74(06) 
l( J, 1) - O( 0, 0) (0,0,0) 46421.6 ( 0.50) [59003] 
5( I, 5) - 4( I, 4) (0,0,0) 46424.740 ( 0.10) [74006J 

13( 3,11) - 14( 2,12) (0,1,0) 46713.212 ( 0.10) [74006] 
I( I, 1) - O( 0, 0) (0,],0) 46979.456 ( 0.10) [74006] 
7( 2, 5) - 8( I, 8) (0,1,0) 47633.514 ( 0.10) [74006] 
5( 0, .5) - 4( 0, 4) (0,0,0) 47707.620 ( 0.10) [74006J 
5( 2, 4) - 4( 2, 3) (0,0,0) 47818.040 ( 0.10) [74006] 
5(4,1)- 4( 4, 0) (0,0,0) 47849.270 ( 0.10) [74006J 
5( 3, 3) - 4( 3, 2) (0,0,0) 47854.040 ( 0.10) [74006] 
5( 2, 3) - 4( 2, 2) (0,0,0) 47940.840 ( 0.10) [74006] 

14( 1,13) - 13( 2,12) (0,1,0) 48330.480 ( 0.10) [74006J 
14( 3,11) - 15( 2,14) (0,1,0) 49147.280 ( 0.10) [74006] 
5( I, 4) - 4( ], 3) (0,1,0) 49171.940 ( 0.10) [74006] 

14( 1,13) - 13( 2,12) (0,0,0) 49759.490 ( 0.10) [74006] 
13( 1,12) - 13( 1,13) (0,0,0) 49859.480 ( 0.10) [74006) 
9( I, 8) - 9( 0, 9) (0,0,0) 51060.220 ( 0.10) [74(06) 

43( 7,37) - 44( 6,38) (0,0,0) 51587.100 ( 0.10) [74006J 
9( I, 8) - 9( 0, 9) (0,1,0) 51799.685 ( 0.10) [74006] 

35( 3,33) - 34( 4,30) (0,0,0) 54095.650 ( 0.10) (74006) 
47( 5,43) - 46( 6,40) (0,0,0) 54205.480 ( 0.10) [74006) 
lOt I, 9) - 10( 0,10) (0,0,0) 54540.680 ( 0.10) [74006] 
lOt I, 9) - lOt 0,10) (0,1,0) 55322.560 ( 0.10) [74006J 

2( I, 2) - l( 0, 1) (0,0,0) 55435.980 ( 0.10) [74006] 
6( I, 6) - S( I, 5) (0,0,0) .55692.960 ( 0.10) [74(06) 

35( 6,30) - 36( 5,31) (0,0,0) 55760.460 ( 0.10) [74006] 
27( 5,22) - 28( 4,25) (0,0,0) 62148.170 ( 0.10) [74006] 
10( 6, 5) - 9( 6, 4) (0,0,0) 95717.67 ( 0.10) [73041] 
10( 6, 4) - 9( 6, 3) (0,0,0) 95717.67 ( 0.10) [7.3041J 

lOt 7, 4) - 9( 7, 3) (0,0,0) 95717.67 ( 0.10) [7304IJ 
lOt 7, 3) - 9( 7, 2) (0,0,0) 95717.67 ( 0.10) [73041] 

lOt 8, 2) - 9( 8, 1) (0,0,0) 9S722.17 ( 0.10) [73041J 

lOt 8, 3) - 9( 8, 2) (0,0,0) 95722.17 ( 0.10) [73041] 

1O( 5, 6) - 9( 5, 5) (0,0,0) 95724.00 ( 0.10) [73041] 

lOt 5, 5) - 9( 5, 4) (0,0,0) 95724.00 ( 0.10) [73041] 

lOt 4, 7) - 9( 4, 6) (0,0,0) 95743.95 ( 0.10) [73041J 

lOt 4, 6) - 9( 4, 5) (0,0,0) 95743.95 ( 0.10) [73041] 

lOt 3, 8) - 9( 3, 7) (0,0,0) 95782.68 ( 0.10) [73041] 

lOt 3, 7) - 9( 3, 6) (0,0,0) 95816.46 ( 0.10) [730411 

20( 2,18) - 20( 1,19) (0,0,0) 96404.01 ( 0.10) [73041] 

12( 2,10) - 12( I,ll) (0,0,0) 96484.74 ( 0.10) [73041] 

10( 2, 8) - 9( 2, 7) (0,0,0) 96486.87 ( 0.10) [73041J 

7( 1, 7) - 6( O. 6) (0,0,0) 96629.70 ( 0.10) [730411 

1I( 2, 9) - ll( 1,10) (0,0,0) 97938.33 ( 0.10) [73041] 

2l( 2,19) - 2l( 1,20) (0,0,0) 98528.76 ( 0.10) [73041] 

lO( 2, 8) - lO( I, 9) (0,0,0) 99527.22 ( 0.10) (73041) 

22( 2,20) - 22( 1,21) (0,0,0) 101246.22 ( 0.10) [73041) 

Il( I,ll) - lOt 1,10) (0,0,0) 10188:3.26 ( 0.10) [7304lJ 
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1638 FlANK J. LOVAS 

TABLE 50.2. The microwave spectrum of 520-Continued 

Isotopic species f(K:.K'.J - r (K~,K"J (v"v2,vJ Frequency (Une.) Reference 
(MHz) (MHz) 

325325160 13( 0,13) - 12( 1,12) (0,0,0) 102091.14 ( 0.10) [73041] 

8( 2, 6) - 8( I, 7) (0,0,0) 102871.77 ( 0.10) [73041] 

H( O,ll) - 1O( 0,10) (0,0,0) 103922.97 ( 0.10) [73041] 

Il( 2,10) - 1O( 2, 9) (0,0,0) 105011.71 ( 0.10) [73041J 

II( 7, 4) - 10( 7, 3) (0,0,0) 105292.83 ( 0.10) [73041] 

ll( 7, 5) - lOt 7, 4) (0,0,0) 105292.83 ( 0.10) [7304IJ 

1I( 6, 5) - lOt 6, 4) (0,0,0) 105294.36 ( 0.10) [73041J 
H( 6, 6) - 1O( 6, 5) (0,0,0) 105294.36 ( 0.10) [73041] 

1I( 8, 4) - 1O( 8, 3) (0,0,0) 105296.46 ( 0.10) [73041J 
Il( 8, 3) - lOt 8, 2) (0,0,0) 105296.46 ( 0.10) [73041] 

Il( 5, 7) - 10( 5, 6) (0,0,0) 105304.53 ( 0.10) [73041J 
Il( 5, 6) - lOt 5, 5) (0,0,0) 105304.53 ( 0.10) [7304lJ 
ll( 3, 9) - 10( 3, 8) (0,0,0) 105380.13 ( 0.10) [73041J 
Il( 3, 8) - lOt 3, 7) (0,0,0) 105434.94 ( 0.10) [73041J 
Il( 2, 9) - 10( 2, 8) (0,0,0) 106306.77 ( 0.10) 173041] 
1I( 1,10) - 10( 1, 9) (0,0,0) 107895.51 ( 0.10) 173041J 
15( 0,15) - 14( 0,14) (0,0,0) 140456.20 ( 0.10) [73041J 
13( 1,13) - 12( 0,12) (0,0,0) 140462.40 ( 0.10) [73041] 

345325160 3( 1, 2) - 3( 0, 3) (0,0,0) 38685.010 ( 0.10) [74006] 
4( 1, 3) - 4( 0, 4) (0,0,0) 39772.750 ( 0.10) [74006] 

5( 1, 4) - 5( 0, 5) (0,0,0) 41162.713 ( 0.10) [74006] 

7( 1, 6) - 7( 0, 7) (0,0,0) 44933.084 ( 0.10) 174006] 
1( 1, 1) - O( 0, 0) (0,0,0) 46115.8I4 ( 0.10) [74006] 
5( 0, 5) - 4( 0, 4) (0,0,0) 46295.792 ( 0.10) [74006] 
5( 2, 4) - 4( 2, 3) (0,0,0) 46394.804 ( 0.10) [74006] 
5( 2, 3) - 4( 2, 2) (0,0,0) 46504.760 ( 0.10) [74006] 

1O( 1, 9) - lOt 0,10) (0,0,0) 53449.268 ( 0.10) [74006] 
2( 1, 2) - I( 0, 1) (0,0,0) 54875.550 ( 0.10) [74006] 

325345'.0 I( 1, 1) - O( 0, 0) (0,0,0) 45108.466 ( 0.10) [74006] 
5( 1, 5) - 4( 1, 4) (0,0,0) 46101.040 ( 0.10) [74006] 
8( 1, 7) - 8( 0, 8) (0,0,0) 47043.918 ( 0.10) [74O,o6J 
5( 0, 5) - 4( 0, 4) (0,0,0) 47402.150 ( 0.10) [74006J 
5( 2, 4) - 4( 2, 3) (0,0,0) 47520.422 ( 0.10) [74006J 
5( 3, 3) - 4( 3, 2) (0,0,0) 47558.774 ( 0.10) [74006J 
5( 3, 2) - 4( 3, I) (0,0,0) 47559.782 ( 0.10) [74006J 
5( 2, 3) - 4( 2, 2) (0,0,0) 47652.016 ( 0.10) [740061 
2( I, 2) - 1( 0, 1) (0,0,0) 54053.680 ( 0.10) [740061 
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MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 

Table 51. Rotational and centrifugal distortion constants for the ground 

vibrational state of 3251602 and 33 S1602 [760001 

Watson's Determinable 

Parameters 

A" 

B" 

e" 

'aaaa 

, bbbb 

'ecce 

Std. dev. 

No. lines fit 

32 5160 Va1ue a 
2 

(~IHz ) 

60 778.5553 (56) 

10 317.91220(106) 

8 799.651056(927) 

0.3883076 (1118) 

0.03157071(1652) 

0.72784 (44) 

-9.917148(221) 

-0.04004591(753) 

-0.01282924 (624) 

0.13729(1361)xl0- 7 

0.1129(291)xl0- 6 

0.184810(797)X10- 4 

0.354211(587)XIO' 3 

0.10146(241)x10' 7 

0.49316(4775)X10- 6 

0.12411 (1467) 

0.086 

198 

Derived Parameters 
(assuming planarity conditions) 

A' 60 778.5452 (56) 

B' 10 317.9625(10) 

C' 8 799.8050(9) 

" bbcc -0.0201513(60) 

, ' 
ccaa 0.100672(34) 

" aabb 0.307787(94) 

'aabb(l) 0.42737 (5) 

'aabb(Z) 0.41948(9) 

Taabb (3) 0.41948(9) 

Tabab (1) -0.05980(5) 

'abab(2) -0.05Z89(5) 

'abab(3) -0.05189(7) 

In -O.246(3)xl0- 3 

33S160 Value a 
2 

(MHz) 

59 856.4540(681) 

10 318.1328(121) 

8 780.08934(116) 

O.381875±O.0092 

O.0316319±O.0014 

O.670±0.032 

-9.6Z800±O.014 

-O.0396980±O.00056 

-0.01270S±O.00035 

('O.63683±O.36)xlO- 6 

(-O.17436±O.089)'10· 4 

(0.50098±0.34)x10· 4 

(-0.1257±O.25)xlO' 3 

(-O.1553±0.078)xlO- 6 

(-O.5277±0.46)xI0- 5 

(O.1324±O.11)xlO' 3 

o .lll 

40 

59 856.444(68) 

10 318.1809 (117) 

8 780.2420(121) 

-0.01964(48) 

0.0962(23) 

0.3053(65) 

0.4221 (36) 

0.4059(34) 

0.4059(34) 

·0.0584(15) 

-0.0442(41) 

-0.0422(45) 

-0.516(104)xl0- 3 

a The uncertainties quoted are one standard deviation as estimated by the 

least squares fit. The number of significant figures quoted are 

necessary to reprOduce the calculated transition frequencies within 

their standard deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is calculated 

from '1' 'Z' 'aaaa and 'bbbb using the planarity conditions. 

C Watson uses 2hJ for this parameter. 

1639 
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Table 51.1. Rotational and centrifugal distortion constants for the 

(1,0,0) and (0,0,1) vibrational states 

Watson's Determinable 

Parameters 

A" 

E" 

C" 

, aaaa 

'bbbb 

'ecce 

Std. dev. 

No. lines fit 

60 810.908(87) 

10 268.097(15) 

8 757.3121(17) 

0.354 762± 0.0136 

o . 02 7 ° 3 s± 0 • 0 ° 2 0 

0.82l±O.048 

-10.0546±O.024 

-0.041052S±0.00084 

-0.013630±0.00055 

(O.66187±0.59)xlO- 6 

(0.12798±0.17)xlO- 4 

(-0.5191~±O.76)xl0-4 

(0.6008±0.52);10- 3 

(O.4347±1.66)xlO- 7 

(0.1132±O.064)xlO- 4 

(-0.1522±0.13)x10- 3 

0.190 

41 

Derived Parameters 

(assuming planarity conditions) 

A' 60 810.898(87) 

B' 10 268.146(15) 

C· 8 757.451(17) 

" bbcc -0.02104 (72) 

T' 0.0972(34) ccaa 
T' 

aabb 0.2786(97) 

Taabb(l) 0.4245(52) 

'aabb(2) 0.4153(83) 

'aabb(3) 0.4153(83) 

'abab(l) -0.0730(25) 

'abab(2) -0.0649(86) 

'abab(3) -0.0637(96) 

lIT -0.287(242)X10- 3 

32 3 16°2 v3=1 Valuea 

(MHz) 

60 158.405(86) 

10 283.0482(192) 

8 766.86835(1655) 

O. 481166± 0.023 

0.044 70l9± 0.0034 

o . 4 50t ° . 080 

-9.8798Z±0.034 

-0.0362180±O.0014 

- 0 . 01100 6± 0 . 0008 

(-O.220903±0.079)X10- S 

(-0.766S12±O.23)xlO- 4 

(O.24558±O.081)x10- 3 

(-O.10760±O.OS2j x lO- 2 

(-0.76972±O.23)x10- 6 

(-0.4544±0.73)x10- 5 

(-0.6118±1.31)x10- 4 

0.151 

33 

60 158.397(86) 

10 283.107(17) 

8 767.058 (17) 

-0.0167(12) 

0.1180 (60) 

0.380(16) 

0.4533(92) 

0.4091(89) 

0.4091(89) 

-0.0368(35) 

0.002(13) 

0.007(14) 

-0.139(36)X10- 2 

a The uncertainites quoted aie one standard deviation as estimated by the 

least squares fit. The number of significant figures quoted are 

necessary to reproduce the calculated transition frequencies within their 
standard deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is calculated 

from '1' '2' 'aaaa and 'bbbb using the planarity conditions. 
c Watson uses 2hJ for this parameter. 
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MICROWAVE SPECTRA Of TRIATOMIC MOLECULES 

Table 51.2. Rotational and centrifugal distortion constants for the 

(0,1,0) and (0,2,0) vibrational states of 32S160 [76000].a 
2 

Watson's Determinable 

Parameters 

A" 

B" 

C" 

, aaaa 

'bbbb 

, cccc 

Std. dev. 

No. lines fit 

32S160 v -I Value 
2 2 

(~!Hz) 

61 954.7930 (177) 

I,D 320.2147(32) 

8 783.80517(276) 

0.4094489 (5437) 

0.0336168S(7973) 

0.6996 (21) 

-11.02698 (llS) 

-0.04013276(3566) 

-0.0127477(275) 

(O.2793±O.78)xl0- 8 

(-O.3777±1.64)xlO- 7 

(-O.21090±O.OlllxlO- 4 

(O.43841±O.OlOlxIO- 3 

(0.11290±0.0080)xIO- 7 

(0.1301±O.20)xl0- 6 

(O.IS09±O.048)xlO- 4 

0.114 

90 

Derived Parameters 

(assuming planarity conditions) 

A' 61 954.783(18) 

B' 10 320.2697(32) 

C' 783.9647 (27) 

" bbcc 
-0.019572(29) 

T' 
ccaa 

o .ll004 (17) 

, ~abb 0.31898(45) 

'aabb(l) 0.46821(24) 

'aabb(Z) 0.44620(31) 

'aabb(3) 0.44620(31) 

'abab(l) -0.07462(22) 

'abab(2) -0.05529(18) 

'abab(3) -0.OS245(22) 

tn -0.689(12)xIO- 3 

32
5160 v =2 Value 2 2 

(MHz) 

63 18S.5876(656) 

10 322.1482(114) 

8 767.77679(1004) 

0.441451±O.0070 

O.0372037±O.OOI0 

O.63SS±0.024 

-12. 2839±O. 014 

-0.0396164±O.00040 

-O.012326±O.00026 

(-0.3l5SI±O.16)xlO- 6 

(-O.78331±O.42jxlO- 5 

(O.111ItO.19jx10- 4 

(0.26342±O.14)x10- 3 

(-0.4662±0.29)xIO- 7 

(-O.3455±O.19)xl0- 5 

(0.10331±0.038)xI0- 3 

0.143 

52 

63 185.578 (66) 

10 322.210 (11) 

8 767.945 (10) 

-0.01839(36) 

0.1231(17) 

0.3368(49) 

0.S171(27) 

0.4752(18) 

0.4752(18) 

-0.0920 (12) 

-0.0533(24) 

-0.0478(26) 

-0.13l2(54)xlO- 2 

a The uncertainties quoted are one standard deviation as estimated by the 

least squares fit. The number of significant figures quoted are 

necessary to reproduce the calculated transition frequencies within 

their standard deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is calculated 

from '1' '2' 'aaaa and 'bbbb using the planarity conditions. 

C Watson uses 2hJ for this parameter. 
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Table 51.3. Rotational and centrifugal distortion constants for the 

ground and (0,1,0) vibrational states of 34 S1602 [76000].a 

Watson's Determinable 34 5160 2 (0,0,0) Value 

Parameters (MHz) 

A" 58 991.1970(150) 

Boo 10 318.3582(28) 

C" 8 761.25810 (246) 

'1 0.367168 (717) 

'2 0.0303047(1098) 

b 0.6542(24) '3 

t aaaa -9.338295(1597) 

tbbbb -0.0400718(447) 

'cccc -0.012533(35) 

HJ 
(O.2242±0.099)x10- 7 

HJK (O.3456±O.63)xlO- 6 

HKJ (-0.21318±O.037)x10- 4 

HK (0.36197±0.026)x10- 3 

h c 
J 

(O.672±O.82)xlO- 8 

hJK (O.6369±O.S9)xlO- 6 

hK (O.7388±1.74)x10- S 

Std. Dev. 0.083 

No. lines fit 59 

Derived Parameters 

(assuming planarity conditions) 

A' 58 991.187(15) 

B' 10 318.4033(27) 

C' 8 761. 4064 (24) 

1bbcc -0.019739(40) 

'"(~caa 0.09027(31) 

'~abb 0.29664(49) 

'aabb(l) 0.41404(44) 

'aabb(2) 0.40618(80) 

'aabb(3) 0.40618(80) 

'abab Cl ) -0.05871(25) 

'abab(2) - 0.05184 (78) 

'abab(3) -0.05083(88) 

In -0.256(29)x10- 3 

34 516°2 (0,1,0) Value 

UIHz) 

60 129.228(339) 

10 320.298(63) 

8 745.0711(513) 

O. 37964± 0.029 

0.031482±0.0043 

O.64±0.09 

-10.2580±0.043 

-0.040042±O.0017 

-0.012357tO.0012 

0.401 

24 

60 129.218(338) 

10 320.347(61) 

8 745.221(49) 

- 0 . 0191 (l 5) 

0.0992(83) 

0.300(19) 

0.451(13) 

0.431(9) 

0.431(9) 

-0.0755(33) 

-0.0588(66) 

-0.0563(71) 

-0.62(14)x10- 3 

a The uncertainties quoted are one standard deviation as estimated by the 

least squares fit. The number of significant figures quoted are 

necessary to reproduce the calculated transition frequencies within 
their standard deviations. 

b Strictly speaking, '3 is not a determinable parameter, but is calculated 

from 'I' '2' 'aaaa and Tbbbb using the planarity conditions. 

c Watson uses 2h
J 

for this parameter. 
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Table 51.4. 

MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1643 

Rotational and quartic distortion constants for all isotopic species and vibrational states analyzed fOT S02 by 

the Kivelson and Wilson method. a 

Isotopic Species Vito State A' B' C' , ' 
'bbbb 1 ' 1 ' Reference aaaa aabb abab 

32
5

16
°2 (0,0,0) 60 778.514 10 317.965 8 799.804 9.87411 -0.040090 0.42171 -0.05617 

(l, 0,0) 60 811.038 10 268.174 8 757.465 ·10.02397 -0.041791 0.41672 -0.Oil40 

(0,1,0) 61 954.687 10 320.256 8 783.941 -10.96607 ·0.040361 0.45757 -0.06649 

(0,0,1) 60 158.431 10 283.159 8 767.041 - 9.71437 ·0.040616 0.41771 -0.04510 

(0,2,0) 63 185.787 10 322.313 8 767.940 -11.92063 -0.048489 0.44319 -0.09991 

(0,3,0) 64 474.75 10 323.98 8 751.89 

(l , 1,0) 61 993.90 10 270.61 8 742.11 

(0,1,1) 61 315.42 10 285.17 8 750.50 

(1,0,1) 60 183.04 10 233.31 8 723.59 

(2, 0,0) 60 842.29 10 218.40 8 71 5.38 

(0,0,2) 59 544 . 76 10 247.91 8 734.14 

34 516 0 2 (0,0,0) 58 991.174 10 318.399 8 761.394 9.31885 -0.040074 0.40944 -0.05585 

(0,1,0) 60 130.514 10 320.598 8 745.3716 ·10.06005 -0.049991 0.36370 -0.08613 

33 516
02 (0,0,0) 59 856.387 10 318.283 8 780.124 9.54037 -0.040133 0.41053 -0.05566 

(0,1,0) 61 013.738 10 320.489 8 764.2976 -10.32546 -0.049430 0.36925 -0.08474 

325160180 (0,0,0) 59 101.191 9 724.523 8 331.647 - 9.34427 -0.035482 0.38333 -0.05035 

(0,1, 0) 60 212.028 9 726.741 8 317.2379 -10.21285 -0.037730 0.39444 -0.06710 

32
5

18
°2 (0,0,0) 57 384.526 9 170.351 7 889.6007 8.73736 -0.032574 0.33891 -0.04538 

(0,1,0) 58 432.942 9 172.691 7 876.7265 9.63121 -0.034810 0.35594 -0.06241 

345160180 (0,0,0) 57 314.690 9 724.228 8 294.697 8.75329 - 0.035421 0.37185 -0.05107 

(0,1,0) 58 390.506 9 726.328 8 280.1595 9.60174 -0.038290 0.38053 -0.06821 

34 518°2 (0,0,0) 55 597.855 9 170.815 7 854.9773 8.24354 -0.031857 0.33922 -0.04580 

(0, I, 0) 56 611.880 9 172.937 7 841.8818 - 9.01647 -0.033977 0.34620 -0.05832 

33 5160 18 0 (0,0,0) 58 179.596 9 724.495 8 312.748 8.98394 -0.036655 0.36724 -0.05199 

33 518°2 (0,0,0) 56 463.093 9 170.713 7 871.928 8.51291 -0.031434 0.34678 ·0.04355 

32S160170 (0,0,0) 59 883.544 10 008.076 8 555.1956 9.53188 -0.037835 0.39729 -0.05552 

(0,1,0) 61 024.922 10 010.312 8 540.0787 -10.46194 -0.041371 0.40171 -0.07346 

32
5

17
°2 (0,0,0) 58 977.398 9 709.1769 8 317.7300 9.23091 -0.03615] 0.37450 -0.05103 

(0,1,0) 60 085.210 9 711.4564 8 303.4243 -10.22963 -0.036417 0.40693 -0.06079 

345160170 (0,0,0) 58 096.578 10 008.3346 8 517.6794 9.85911 -0.039230 0.37508 -0.05612 

(0,1,0) 59200.674 10 010.1790 8 502.2035 9.94347 -0.037375 0.42598 ·0.06948 

34 S170
2 (0,0,0) 57 190.236 9 709.6284 & 281.2770 8.59731 -0.039159 0.34067 -0.05660 

33 S160 17 0 (0,0,0) 58 961.521 10 008.284 8 535.969 9.23227 -0.038835 0.38387 ·0.05465 

(0,1,0) 60 085.026 10 010.5588 8 520.9077 -10.19203 -0.043129 0.36780 -0.05501 

33517°2 (0, 0,0) 58 055.949 9 709.489 8 299.264 8.95079 -0.036378 0.36448 -0.04853 

32 S170 18 0 (0,0,0) 58 184.900 9 435.2693 8 100.7437 9.07095 -0.030668 0.38563 -0.04298 

(0,1,0) 59 263.039 9 437.7055 8 087.1002 9.87586 -0.035927 0.37394 -0.05895 

335170180 (0,0,0) 57 263.881 9 435.627 8 082.606 8. 72074 -0.033828 0.35598 -0.04705 

345170180 (D,O,O) 56 398.745 9 435.6558 8 065.1794 8.44291 -0.034950 0.34410 -0.05096 

36516°2 (0,0,0) 57 399.507 10 318.7849 8 725.4710 8.75476 -0.041953 0.38162 -0.05924 

(0,1,0) 58 507. 10 320.8 8 709.3 

a No uncertainties are given in the refernces cited. See the previous 502 tables for the constants and uncertainties 

determined in the present work. 

[68036J 

[68036] 

[68036] 

[ 68036J 

[68036J 

[69039J 

[69039J 

[69039J 

[69039J 

[69039J 

[69039J 

[65015J 

[63016J 

[68017J 

[64015J 

[65016J 

[64012] 

[63010J 

[64012] 

[65016 J 

[64015 J 

[63017] 

[64015J 

[ 68017] 

[68017] 

[65017J 

[65017J 

[68037J 

[68037] 

[65017J 

[65017J 

[68037J 

[68017J 

[68037J 

[68017 J 

[65017J 

[68037J 

[68017J 

[65017] 

[64014J 

[64014J 
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Table 51. 5. Hyperfine coupling constants, Zeeman constants 

and electric dipole moment for S02 . 

-1 
Parameter 

Isotopic Value Reference 
Species 

Hyperfine constants 

Xaa 
(33S) (MHz) 

33 S160 - 1. 91 (13) [76000] 
2 

Xbb 
(33 S) (MHz) 

33 S160 2 25.86(8) [760001 

Xcc 
(33S) (MHz) 

33S160 2 
-23.95(8) [76000J 

Xaa ( 17 0) (MHz) a - 1.0(1) [65017] 

Xbb ( 17 0) (MHz) a 5.8 (2) [65017J 

Xcc ( 17 0) (MHz) a 4.8(1) [65017J 

Zeeman constants 

gaa (\IN) 
32 5160 2 

- 0.6037(5) [69027J 

&bb ( IJ N) 
325 160 2 0.1161(2) [69027J 

gce ().IN) 
32S160 

2 0.0882(4) [69027J 

Xaa (erg/G 2.mo1e) 
32 5160 2 -16.07(18) [69027] 

Xbb (erg/G 2 'mole) 32S160 
2 

-17.18(12) [69027] 

Xcc (erg/G 2.mole) 32 5 160 2 -21.35(30) [69027] 

Electric di1201e moment 

).J (D) I 32 S1602 1.634(1) 
I 

[69042J 

a Identical values were obtained from 32516017 0,34 S160170 , 

325170180 and 34 S170 180 . 

Table 51.6. Additional references for S02 divided into general categories. 

Microwave Stark and Zeeman Line Width and Other 
Spectrum Effect Pressure Broadening 

[47009J [66029J [48009J [63012J [72042J [61010J 

[51015J [67001J [51008J [63013J [730511 [62003J 

[54010] [67017J [51009J [63014J [76026J 

[57008J [69040J [59005J [69032J 

[59012J [70031J [65013J [69041J 

[62017J [72031J [69043J [70032J 

[640l7J [73050J [70033J 

[66028J [76027J [70034J 
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TABLE 51.7. The microwave spectrum of 502 

Isotopic species f(K:.K,) - J"(K~.K".J (V1,v2,v;j Frequency (Une.) Reference 
(MHz) (MHz) 

160 325160 39( 7,33) - 38( 8,30) (0,0,0) 521.431 (*0.01) [76000] 
18( 3,15) - 17( 4,14) (0,1,0) 851.336 ('0.03) [76000J 
IS( 2,14) - 14{ 3,H) (0,1,0) 1069.337 ('0.03) [76000] 
19( 3,17) - 18( 4,14) (1,0,0) 1832.116 (*0.10) [76000] 
45( 9,37) - 46( 8,38) (0,2,0) 1906.511 (·0.10) [76000] 

7( I, 6) - 6( 2, 5) (0,0,1) 1935.561 (*0.07) [76000] 
34{ 6,28) - 33( 7,27) (I,o,o) 2496.283 ("O.ll) [76000] 
44{ 9,35) - 4S( 8,38) (0,1,0) 2613.415 (*0.04) [76000] 
23( 4,19) - 22( 5,18) (0,0,1) 2794.648 ("0.10) [76000] 
27( 2,26) - 26( 3,23) (0,0,0) 2838.925 (*0.03) [76000] 
43( 9,35) - 44{ 8,36) (0,0,0) 3045.788 ('0.02) [76000] 
29( 5,25) - 28( 6,22) (1,0,0) 3228.873 (*0.09) [76000] 
19( 3,17) - 18( 4,14) (0,0,0) 4027.080 (·0.01) [76000] 
13( 3,10) - 14{ 2,13) (0,0,1) 4155.011 (*0.09) [76000] 
38( 4,34) - 39( 3,37) (0,0,0) 4195.716 ('0.03) [76000] 
26( 3,23) - 27( 2,26) (0,1,0) 4275.675 (*0.05) [76OOOJ 
18( 4,14) - 19( 3,17) (0,1,0) 4332.963 ('0.03) [76000] 
38( 8,30) - 39( 7,33) (1,0,0) 4350.057 ('0.17) [76000] 
11( 3, 9) - 12( 2,10) (0,0,0) 4546.oI8 ( 0.02) [73051] 
l1( 3, 9) - I2( 2,10) (0,0,0) 4546.071 (*0.01) [76000] 
25( 4,22) - 24{ 5,19) (0,2,0) 4822.815 (*0.06) [760001 
40( 7,33) - 39( 8,32) (0,1,0) 5086.187 (*0.04) [760001 
60(11,49) - 59(12,48) (0,0,0) 5189.596 ('0.04) [76000] 
14{ 3,H) - 15( 2,14) (0,2,0) 5285.493 (·0.06) [76000] 
56(10,46) - 55(ll,45} (O,I,O) 5636.682 (*0.05) [76000J 
15( 2,14) - 14{ 3,11) (1,0,0) 5682.599 (*0.09) [760001 
41( 7,35) - 40( 8,32) (0,2,0) 6089.706 (*0.08) [760001 
H( 3, 9) - 12( 2,10) (1,0,0) 6254.875 ('0.09) [76000] 
28( 6,22) - 29( 5,25) (0,1,0) 6326.651 (·0.02) [76000] 
34{ 7,27) - 3S( 6,30) (0,2,0) 6750.990 ('0.06) [76000J 
29( 5,25) - 28( 6,22) (0,0,0) 6837.402 ('0.01) [76000] 
34{ 6,28) - 33( 7,27) (0,0,0) 6848.427 ('0.01) [76000] 
18( 3,15) - 17( 4,14) (1,0,0) 6888.714 ('0.10) [76000] 
15( 2,14) - 14{ 3,11) (0,0,0) 7169.45 ( 0.10) [70055J 
IS( 2,14} - 14{ 3,11) (0,0,0) 7169.597 ('0.01) [76000] 
48(10,38) - 49( 9,41) (0,0,0) 7503.519 (*0.02) [76000] 
39( 7,32) - 38( 8,31) (0,0,1) 7800.663 ('0.39) [76000] 
Il( 2, 9) - 12( 1,12) (0,0,1) 8087.07 ( 0.10) [640161 
I7( 4,14) - IS( 3,15) (0,2,0) 8120.1 ( 0.2 ) [68036J 
I2( 2,10) - 13( 1,13) (0,0,0) 8420.3 ( 0.2 ) [68036] 
43( 9,35) - 44{ 8,36) (1,0,0) 8521.615 (*0.23) [76000] 

3( 0, 3) - 2( I, 2) (0,0,1) 13622.74 ( 0.10) [64016] 
49(10,40) - 50( 9,41) (0,1,0) 8793.8 ( 0.2 ) [68036] 
33( 7,27) - 34{ 6,28) (0,1,0) 8797.40 ( 0.10) [68036] 
30( 5,25) - 29( 6,24) (0,2,0) 8885.6 ( 0.2 ) [68036] 
27( 6,22) - 28( 5,23) (0,0,0) 8911.0 ( 0.2 ) [68036] 
27( 6,22) - 28( 5,23) (0,0,0) 8911.144 (*0.01) [76000) 

27( 6,21) - 2S( 5,24) (D,D,I) 9080.7 ( 0.2 ) [68036J 
12( 2,10) - 13( 1,13) (1,0,0) 9172.5 ( 0.2 ) [68036] 
55(10,46) - 54{1l,43) (0,0,0) 9240.7 ( 0.1 ) [68036] 
32( 7,26) - 33( 6,27) (0,0,1) 9264.176 (*0.16) [76000] 

18{ 3,15) - 17( 4,14) (0,0,0) 9403.2 ( 0.2 ) [68036] 

34{ 6,29) - 33( 7,26) (0,0,1) 9482.026 (·0.21) [76000] 

35( 6,30) - 34{ 7,27) (0,1,0) 9509.70 ( 0.10) [68036] 

13( 2,11) - 14{ 1,14) (0,0,1) 9653.603 ('0.25) [76000] 
52( 9,43) - 51(10,42) (0,2,0) 10025.972 ('0.14) [76000] 

Il( 3, 9) - 12( 2,10) (0,1,0) 10527.60 ( 0.10) [68036] 

I7( 4,13) - IS( 3,16) (0,0,1) 10915.0 ( 0.2 ) [68036] 

24( 4,21) - 23( 5,18) (0,0,1) 11024.921 ('0.09) [76000] 

50(10,40) - 51( 9,43) (0,2,0) 11409.629 ('0.14) [76000] 

26{ 3,23) - 27( 2,26) (0,2,0) 11434.180 (*0.14) [76000] 
24{ 4,20) - 23( 5,19) (0,1,0) 11456.95 ( 0.10) (68036] 

53(11,43) - 54{1O,44) (0,0,0) 11472.3 ( 0.1 ) [68036] 

10( 2, 8) - 1I( I,ll) (0,0,0) 11788.841 ( 0.02) [73051] 

16( 4,13) - I7( 3,14) (0,0,1) 11884.180 ('0.08) [76000] 

J. Phy •• Chem. Ref. Data, Vol. 7, No.4, 1978 



1646 FlANK J. LOVAS 

TABLE 51.7. The microwave spectrum of SOz-Continued 

Isotopic species f(K'..,K'-+J - J"(K~,K'·.J (v.,vz,v,J Frequency (Unc.) Reference 
(MHz) (MHz) 

16032S160 45( 8,38) - 44{ 9,35) (1,0,0) 11973.676 ('0.29) [76000] 
51( 9,43) - 50{10,40) (0,1,0) 11994.3 ( 0.2 ) [68036] 
22( 5,17) - 23( 4,20) (0,0,0) 12132.4 ( 0.2 ) [68036] 

2( 0, 2) - 1( 1, 1) (0,0,0) 12256.583 ( 0.02) [73051] 
1( 1, 1) - 2( 0, 2) (l,0,0) 12522.89 ( 0.10) [64016] 

27( 6,22) - 28( 5,23) (1,0,0) 12563.0 ( 0.2 ) [68036J 
10( 2, 8) - Il{ I,ll) (I,O,O) 12597.69 ( 0.10) [64016J 
38( 4,34) - 39{ 3,37) (0,1,0) 12756.20 ( 0.10) [68036] 

1( I, 1) - 2( 0, 2) (2,0,0) 12787.19 ( 0.10) [69039J 
18( 4,14) - 19( 3,17) (0,2,0) 13072.5 ( 0.2 ) [65015] 
12( 2,10) - 13( 1,13) (0,1,0) 13084.10 ( 0.10) [68036] 

1{ 1, 1) - 2( 0, 2) (0,1,0) 13457.50 ( 0.10) [68036J 
50( 9,41) - 49(10,40) (0,0,0) 13599.5 ( 0.1 ) [62014] 
39( 8,32) - 40( 7,33) (0,2,0) 13685.8 ( 0.2 ) [68036] 

1( 1, 1) - 2( 0, 2) (1,1,0) 13729.07 ( 0.20) [69039] 
37( 8,29) - 38( 7,32) (0,0,1) 14169.218 (·0.30) [76000J 
25( 2,24) - 24( 3,21) (0,2,0) 14506.8 ( 0.2 ) [68036) 
14( 2,12) - IS( 1,15) (0,0,0) 14587.697 ( 0.02) [73051] 

1( 1, 1) - 2( 0, 2) (0,2,0) 14714.15 ( 0.20) [68036] 
8( 1, 7) - 7( 2, 6) (0,3,0) 14880.46 ( 0.20) [69039] 

22( 5,17) - 23( 4,20) (1,0,0) 14974.3 ( 0.2 ) [68036] 
14( 2,12) - 15( 1,15) (1,0,0) 15230.5 ( 0.2 ) [68036] 
54(lf,43) - 55(10,46) (0,1,0) 15309.2 ( 0.2 ) [68036] 
58(12,46) - 59(11,49) (0,0,0) 15470.4 ( 0.1 ) [68036] 
9( 2, 7) - 10( 1,10) (0,0,1) 15847.9 ( 0.2 ) [68036] 
l( 1, 1) - 2( 0, 2) (0,3,0) 16030.59 ( 0.20) [69039] 

25( 4,22) - 24( 5,19) (0,1,0) 16048.54 ( 0.10) [64(19) 
49( 4,46) - 48( 5,43) (0,1,0) 16069.0 ( 0.2 ) [68036J 
lOt 2, 8) - Il( I,ll) (0,1,0) 16126.89 ( 0.10) [64019] 
17( 2,16) - 16( 3,13) (0,2,0) 16372.7 ( 0.2 ) [68036] 
32( 7.25) - 33( 6,28) (0,0,0) 16681.03 ( 0.10) [64(19) 
Il( 3, 9) - 12( 2,10) (0,2,0) 16807.3 ( 0.2 ) [68036] 
38( 8,30) - 39( 7,33) (0,1,0) 17341.9 ( 0.3 ) [62014] 
45( 8,38) - 44{ 9,35) (0,0,0) 17539.94 ( 0.10) [64019] 
71(13,59) - 70(14,56) (0,0,0) 17719.15 ( 0.10) [68036] 
12( 2,10) - 13( 1,13) (0,2,0) 17880.1 ( 0.2 ) [68036] 
40( 7,33) - 39( 8,32) (1,0,0) 17994.7 ( 0.2 ) [68036J 
29{ 5,24) - 28( 6,23) (0,0,1) 18145.0 ( 0.2 ) [68036J 

S( 1, 7) - 7( 2. 6) (0,2,0) 18568.3 ( 0.2 ) [64016] 
47( 8,40) - 46( 9,37) (0,2,0) 18592.15 ( 0.20) [68036J 
36( 6,30) - 35( 7,29) (0,2,0) 18976.5 ( 0.2 ) [68036] 
24( 4,20) - 23( 5,19) (1,0,0) 19226.75 ( 0.10) [68036] 
4P( 8,38) - 45( 9,37) (0,1,0) 19229.6 ( 0.3 ) [62014] 
63(13,51) - 64(12,52) (0,0,0) 19306.2 ( 0.2 ) [68036J 
37( 8,30) - 3S( 7,31) (0,0,0) 19637.10 ( 0.10) [64019] 
14( 2,12) - IS( 1,15) (0,1,0) 19681.13 ( 0.10) [64019] 
62(11,51) - 61(12,50) (0,1,0) 20031.0 ( 0.2 ) [68036] 
28( 6,22) - 29( 5,25) (0,2,0) 20103.1 ( 0.2 ) [65015] 
12( 3, 9) - 13( 2,12) (0,0,0) 20335.396 ( 0.02) [73051] 
2I( 3,19) - 20( 4,]6) : (0,2,0) 20383.75 ( 0.20) [68036] 
16( 2,15) - 15( 3,12) (0,0,1) 20383.86 ( 0.10) [64016] 
IO( 2, 8) - H( I,ll) (0,2,0) 20611.6 ( 0.2 ) "[68036] 
35( 6,30) - 34( 7,27) (1,0,0) 20689.8 ( 0.2 ) . [65015] 
15( 2,13) - 16( 1,16) (0,0,1) 20777.282 (*0.32) [76000] 
3l( 5,27) - 30( 6,24) (0,2,0) 20785.7 ( 0.2 ) [65015] 
32( 7,25) - 33( 6,28) (1,0,0) 20835.1 ( 0.2 ) [65015] 

8( 1, 7) - 7( 2, 6) (1,1,0) 20953.36 ( 0.20) [69039] 
25( 2,24) - 24( 3,21) (0,1,0) 21264.29 ( 0.10) 1640191 
59(12,48) - 60(11,49) (0,1,0) 21479.5 ( 0.2 ) [68036] 
66(12,54) - 65(13,53) (0,0,0) 21761.4 ( 0.2 ) [68036] 
12( 3, 9) - 13( 2,12) (1,0,0) 21768.64 ( 0.10) [64016] 
8( 2, 6) - 9( 1, 9) (0,0,2) 21843.68 ( 0.20) [69039] 
8( 1, 7) - 7( 2, 6) (0,1,0) 22065.73 ( 0.10) [64019] 

27( 6,22) - 2S( 5,23) (0,1,0) 22220.36 ( 0.10) [64(19) 
24( 4,20) - 23( 5,19) (0,0,0) 22482.548 ( 0.02) [73051] 
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TABLE 51.7. The microwave spectrum of S02-Colltillued 

Isotopic species J'(K~,K'j - J"(K~,K"J (vl,VZ,v:J Frequency (Une.) Reference 
(MHz) (MHz) 

16032S160 17( 2,16) - 16( 3,13) (0,1,0) 22733.99 ( 0.10) [640191 
22( 5,17) - 23( 4,20) (0,1,0) 22904.86 ( 0.10) [64019] 
30( 5,25) - 29( 6,24) (0,1,0) 22928.52 ( 0.10) [64019J 
4O( 7,33) - 39( 8,32) (0,0,0) 23034.821 ( 0.02) [73051] 
68(14,54) - 69(13,57) (0,0,0) 23041.1 ( 0.2 ) [68036] 
43( 9,35) - 44{ 8,36) (O,I,O) 23206.35 ( 0.30) [620141 
13( 2,11) - 12( 3,10) (0,0,1) 23402.2 ( 0.2 ) [68036] 

5( 2, 4) - 6( I, 5) (0,0,0) 23414.253 ( 0.02) [73051J 
20( 3,18) - 19( 4,15) (0,0,1) 23629.6 ( 0.2 ) [68036] 
44{ 9,35) - 45( 8,38) (0,2,O) 23681.2 ( 0.2 ) [68036] 
25( 4,22) - 24( 5,19) (l,O,O) 23788. (1. ) [65015] 
21( 5,17) - 22( 4,18) (0,0,0) 24039.641 ( 0.02) [73051] 

8( 2, 6) - 9( 1, 9) (0,0,0) 24083.455 ( 0.02) [73051J 
5( 2, 4) - 6( I, 5) (1,0,0) 24275.46 ( 0.10) '[64016] 
8( 1, 7) - 7( 2, 6) (1,0,0) 24301.59 ( 0.10) [64016] 

42( 9,33) - 43( 8,36) (0,0,0) 24319.556 ( 0.02) [73051] 
37( 8,30) - 38( 7,31) (1,0,0) 24431.8 ( 0.2 ) [68036] 
41( 7,35) - 4O( 8,32) (0,1,0) 24796.9 ( 0.3 ) [62014] 

8( 2, 6) - 9( I, 9) (l,O,O) 24888.0 ( 0.2 ) [68036) 
14( 2,12) - 15( 1,15) (0,2,0) 24889.75 ( 0.20) [68036] 
49( 4,46) - 48( 5,43) (0,0,0) 24915.60 ( 0.10) [68036] 
35( 6,30) - 34( 7,27) (0,0,0) 25049.43 ( 0.02) [73051] 

5( 2, 4) - 6( I, 5) (2,0,0) 25132.06 ( 0.20) [69039] 
33( 7,27) - 34( 6,28) (0,2,0) 25167.2 ( 0.2 ) [68036] 
10( 2, 8) - ll( I,ll) (0,3,0) 25254.4 ( 0.2 ) [68036] 
8( 1, 7) - 7( 2, 6) (0,0,0) 25392.776 ( 0.02) [51016] 
4( 0, 4) - 3( I, 3) (0,3,0) 25597.70 ( 0.20) [69039} 
8( 2, 6) - 9( 1, 9) (2,0,0) 25683.50 ( 0.20) [69039] 

61(11,51) - 60(12,48) (0,0,0) 25883.6 ( 0.2 ) [65015J 
26( 6,21) - 27( 5,22) (0,0,1) 25999.8 ( 0.2 ) [68036J 
12( 3, 9) - 13( 2,12) (0,1,0) 26411.75 ( 0.10) [64016] 
57(10,48) - 56(11,45) (0,1,0) 26489.4 ( 0.2 ) 168036J 
73(15,59) - 74(14,60) (0,0,0) 26644.5 ( 0.2 ) [68036] 
25( 4,22) - 24( 5,19) (0,0,0) 26776.574 ( 0.02) [73051J 

51 2, 4) - 6( 1, 5) (0,1,0) 26850.3 ( 0.2 ) [62016J 
4( 0, 4) - 3( 1, 3) (0,2,0) 26898.5 ( 0.2 ) [68036] 

21( 5,17) - 22( 4,18) (1,0,0) 26977.8 ( 0.2 ) [65015J 
lOt 3, 8) - H( 2, 9) (0,0,1) 26984.8 ( 0.2 ) [68036J 
17( 2,16) - 16( 3,13) (1,0,0) 27386.15 ( 0.10) [68036] 
64(13,51) - 65(12,54) (0,1,0) 27546.3 ( 0.2 ) [680361 
4O( 7,34) - 39( 8,31) (0,0,1) 27638.748 ('0.59) [76000] 

4( 0, 4) - 3( 1, 3) (1,1,0) 27669.12 ( 0.20) [69039J 
8( 1, 7) - 7( 2, 6) (0,0,2) 27700.88 ( 0.20) [69039] 
5( 2, 4) - 6( 1, 5) (1,1,0) 27730.40 ( 0.20) [69039] 

12( 3, 9) - 13( 2,12) (1,1,0) 27865.5 ( 0.5 ) [68036] 
25( 2,24) - 24( 3,21) (0,0,0) 27932.2 ( 0.2 ) [68036] 
25( 2,24) - 24( 3,21) (0,0,0) 27932.454 (·0.03) [76000J 
21( 5,16) - 22( 4,19) (0,0,1) 28121.3 ( 0.2 ) [68036J 

4( 0, 4) - 3( 1, 3) (0,1,0) 28138.3 ( 0.2 ) [62016] 
8( 2, 6) - 9( I, 9) (0,1,0) 28173.4 ( 0.2 ) [62016J 

47(10,38) - 48( 9,39) (0,0,0) 28179.20 ( 0.05) [62016] 
4( 0, 4) - 3( I, 3) (2,0,0) 28395.22 ( 0.20) [69039] 
4( 0, 4) - 3( I, 3) (1,0,0) 28857.310 (*0.05) [76000J 

17( 2,16) - 16( 3,13) (0,0,0) 28858.037 ( 0.02) [73051] 
8( 2, 6) - 9( 1, 9) (1,1,0) 28983.2 ( 0.5 ) [69039] 

21( 3,19) - 20( 4,16) (0,1,0) 29052.63 ( 0.10) [64019] 
4( 0, 4) - 3( I, 3) (0,0,0) 29321.333 ( 0.02) [73051] 

19( 3,16) - 18( 4,15) (0,1,1) 29658.4 ( 0.5 ) [68036] 
42( 9,33} - 43( 8,36) (1,0,0) 29668.0 ( 0.2 ) [68036] 
48(10,38) - 49( 9,41) (0,1,0) 29861.2 ( 0.2 ) [68036] 
42( 7,35) - 41( 8,34) (0,2,0) 29871.8 ( 0.2 ) [68036] 

4( 0, 4) - 3( 1, 3) (0,0,2) 29922.82 ( 0.20) [69039] 
16( 2,14) - 17( 1,17) (0,0,0) 30205.52 ( 0.10) [64019] 
56(10,46) - 55(11,45) (0,0,0) 30218.84- ( 0.10) [65015] 
23( 2,22) - 22( 3,19) (0,2,0) 30268.7 ( 0.2 ) [68036] 
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TABLE S1.7. The microwave spectrum of SO.-Continued 

Isotopic species J'(K~,K'.J - rrK~,K".J (v!,v2,vsl Frequency (Une.) Reference 

(MHz) (MHz) 

'·03'SI·0 5( 2, 4) - 6( 1, 5) (0,2,0) 3045S.1 ( 0.2 ) [68036] 

19( 2,18) - 18( 3,lS) (0,2,0) 30486.1 ( 0.2 ) [68036) 

16( 2,14) - 17( 1,17) (l,0,0) 30700.S ( 0.2 ) [68036J 

53( 9,45) - 52(1Q,42) (0,2,0) 30869.3 ( 0.2 ) [68036] 

37( 3,35) - 36( 4,32) (0,1,0) 30948.20 ( 0.10) [68036] 

28( 3,25) - 29( 2,28) (0,0,0) 31089.903 ('0.03) [76000] 

28( 3,25) - 29( 2,28) (0,0,0) 31089.92 ( 0.10) [64019J 
30( 5,26) - 29( 6,23) (0,0,1) 31678.1 ( 0.2 ) [68036J 

16( 4,12) - 17( 3,15) (0,0,0) 31922.21 ( 0.03) [63011J 

31( 7,24) - 32( 6,27) (0,0,1) 31943.6 ( 0.2 ) [68036] 

7( 2, 5) - 8( 1, 8) (0,0,1) 31993.92 ( 0.10) [640161 

49(10,40) - 50( 9,41) (0,2,0) 32188.0 ( 0.2 ) [68036] 

52(11,41) - 53(10,44) (0,0,0) 32195.45 ( 0.10) [64019] 

32( 7,25) - 33( 6,28) (0,1,0) 32214.62 ( 0.10) [64019] 

30( 5,25) - 29( 6,24) (1,0,0) 32381.8 ( 0.2 ) [68036] 

8( 2, 6) - 9( 1, 9) (0,2,0) 32420.0S ( 0.20) [68036] 

12( 3, 9) - 13( 2,12) (0,2,0) 32753.0 ( 0.5 ) [65015] 

7( 2, 5) - 8( 1, 8) (1,0,1) 32786.60 ( 0.20) [69039] 

50( 5.45) - 51( 4,48) (0,0,0) 32829.93 ( 0.10) [65015] 

50( 5,45) - 51( 4,48) (0,0,0) 32830.067 (*0.07) [76000] 
52( 9,43) - 51(1Q,42) (0,1,0) 33483.3 ( 0.2 ) [68036] 
H( 3, 8) - 12( 2,11} (0,0,1) 33730.90 ( 0.10) [64016] 

46( 8,38) - 45( 9,37) (1,0,0) 33733.4 ( 0.2 ) [68036] 
16( 4,12) - 17( 3,15) (l,0,0) 33996.1 ( 0.2 ) [68036) 
26( 6,20) - 27( 5,23) (0,0,0) 34097.72 ( 0.03) [63011] 
22( 5,17) - 23( 4,20) (0,2,0) 34176.75 ( 0.20) [68036] 
35( 6,29) - 34{ 7,28) (0,0,1) 34253.4 ( 0.2 ) [68036] 
36( 8,29) - 37( 7,30) (0,0,1) 34345.8 ( 0.2 ) [68036] 
51( 9,43) - 50(10,40) (0,0,0) 34393.55 ( 0.10) [64019] 
3I( 5,27) - 30( 6,24) (0,1,0) 34530.22 ( 0.10) [64019J 
2I( 5~I7) - 22( 4,18) (0,1,0) 34971.60 ( 0.10) [64019] 
2]( 3,19) - 20( 4,16) (1,0,0) 35084.3 ( 0.2 ) [68036] 
37( 6,32) - 36( 7,29) (0,2,0) 35233.3 ( 0.2 ) [68036] 
36( 6,30) - 35( 7,29) (0,1,0) 35448.00 ( 0.10) [64019J 
2l( 2,20) - 20( 3,17) (0,2,0) 35477.486 (°0.08) [76000] 
14( 2,12} - 13( 3,11) (0,2,0) 35788.9 ( 0.2 ) 168036J 
16( 2,14) - 17( 1,17) (0,1,0) 35855.86 ( 0.10) [64019] 
7( 2, 5) - B( 1, B) (0,1,1) 35941.26 ( 0.20) [69039J 

57(12,46) - 58(11,47) (0,0,0) 36003.54 ( 0.10) [64019] 
53(1l,43) - 54{lO,44) (0,1,0) 36003.6 ( 0.2 ) [68036] 
38( 8,30) - 39( 7,33) (0,2,0) 36022.8 ( 0.2 ) [68036] 
31( 7,25) - 32( 6,26) (0,0,0) 36065.23 ( 0.03) [63011] 
27( 6,22) - 28( 5,23) (0,2,0) 36150.5 ( 0.2 ) [68036] 
30( 5,25) - 29( 6,24) (0,0,0) 36338.05 ( 0.03) [63011] 
23( 2,22) - 22( 3,19) (0,1,0) 36791.07 ( 0.10) [64019] 
19( 2,18) - 18( 3,15) (0,1,0) 36857.00 ( O.lO) [64019J 
21( 3,19) - 20( 4,16) (0,0,0) 37351.80 ( 0.10) [64O]9J 
26( 6,20) - 27( 5,23) (1,0,0) 37515.6 ( 0.2 ) (68036] 
37( 8,30) - 3S( 7,31) (0,1,0) 37525.20 ( 0.10) [64019] 
41( 7,35) - 40( 8,32) (1,0,0) 37593.4 ( 0.2 ) [68036J 
21( 5,17) - 22( 4,18) (1,1,0) 37961.0 ( 0.5 ) [68036] 
41( 9,32) - 42( 8,35) (0,0,1) 38015.3 ( 0.2 ) 168036] 
19( 3,16) - 18( 4,15) (0,0,1) 38101.4 ( 0.2 ) [68036] 
IS( 2,17) - 17( 3,]4) (0,0,1) 38186.9 ( 0.2 ) [68036] 
72(13,59) - 71(14,58) (0,0,0) 38209.5 ( 0.2 ) [68036] 
15( 4,12) - 16( 3,13) (0,0,0) 38518.225 ( 0.02) [73051] 
28( 3,25) - 29( 2,28) (0,1,0) 38843.50 ( 0.10) [68036] 
37( 3,35) - 36( 4,32) (0,0,0) 38909.683 ('0.03) [76000] 
37( 3,35) - 36( 4,32) (0,0,0) 38909.70 ( 0.10) [64019] 
46( 8,38) - 45( 9,37) (0,0,0) 39446.99 ( 0.10) [64019] 
47( 8,40) - 46( 9,37) (0,1,0) 39698.7 ( 0.2 ) [68036] 
62(13,49) - 63(12,52) (0,0,0) 39730.0 ( 0.2 ) [68036J 
14{ 2,12) - 13( 3,11) (1,1,0) 39965.3 ( 0.5 ) [68036] 
31( 7,25) - 32( 6,26) (1,0,0) 40163.0 ( 0.2 ) [68036] 
16( 4,12) - 17( 3,15) (0,1,0) 40313.08 ( 0.10) {64019J 

I 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species f(l(,K'+J - r (K~,K".J (V1,V2,V:J Frequency (Vne.) Reference 
(MHz) (MHz) 

160 32S160 IS( 4,12) - 16( 3,13) (1,0,0) 40720.8 ( 0.2 ) [68036] 
63(11,53) - 62(12,50) (0,1,0) 40867.4 ( 0.2 ) [68036] 
17( 2,15) - IS( 1,18) (0,0,1) 41050.7 ( 0.2 ) [68036] 
36( 8,28) - 37( 7,31) (0,0,0) 41177.50 ( 0.10) [68036] 
48( 8,40) - 47( 9,39) (0,2,0) 41249.4 ( 0.2 ) [68036] 

6( 2, 4) - 7( I, 7) (0,0,2) 41495.15 ( 0.20) [69039] 
16( 2,14) - 17( 1,17) (0,2,0) 41603.6 ( 0.2 ) [68036] 
19( 2,18) - IS( 3,15) (1,0,0) 41642.4 ( 0.2 ) [68036J 
21( 2,20) - 20( 3,17) (0,1,0) 4]887.49 ( 0.10) [64019] 
l4( 2,12) - l3( 3,11) (0,1,0) 42005.35 ( 0.10) [64019] 
58(12,46) - 59(11,49) (0,1,0) 42111.9 ( 0.2 ) [68036] 
20( 5,16) - 21( 4,17) (0,0,1) 42231.3 ( 0.2 ) [68036] 
23( 2,22) - 22( 3,19) (1,0,0) 42243.044 (*0.71) [76000J 
67(12,56) - 66(13,53) (0,0,0) 4239i7 ( 0.2 ) [68036] 
16( 4,12) - 17( 3,15) (1,1,0) 42423.0 ( 0.5 ) [68036] 
27( 4,24) - 26( 5,21) (0,2,0) 42498.8 ( 0.2 ) [68036] 
50( 5,45) - 51( 4,48) (0,1,0) 42615.9 ( 0.2 ) [68036] 
4l( 7,35) - 4O( 8,32) (0,0,0) 42680.09 ( 0.10) [64019J 
19( 2,18) - 18( 3,15) (0,0,0) 43016.28 ' ( 0.10) [64019]' 
23( 2,22) - 22( 3,19) (0,0,0) 43178.14 ( 0.10) [64019] 
67(14,54) - 68(13,55) (0,0,0) 43321.7 ( 0.2 ) [68036] 
31( 5,27) - 30( 6,24) (1,0,0) 43878.4 ( 0.2 ) [68036J 
20( 3,17) - 19( 4,16) (0,2,0) 44023.5 ( 0.2 ) [68036J 

6( 2, 4) - 7( 1, 7) (0,0,0) 44052.860 ( 0.02) [73051] 
43( 9,35) - 44( 8,36) (0,2,0) 44278.2 ( 0.2 ) [68036] 
42( 9,33) - 43( 8,36) (0,1,0) 44438.05 ( 0.10) [68036] 

6( 2, 4) - 7( I, 7) (1,0,0) 44794.5 ( 0.2 ) [68036] 
41( 9,33) - 42( 8,34) (0,0,0) 44875.86 ( 0.03) [64011] 

4( 2, 3) - 5( I, 4) (0,0,1) 45468.4 ( 0.2 ) [680361 
6( 2, 4) - 7( I, 7) (2,0,0) 45528.88 ( 0.20) [690391 

36( 8,28) - 37( 7,31) (1,0,0) 45834.0 ( 0.2 ) [680361 
14( 2,12) - 13( 3,11) (1,0,0) 45911.1 ( 0.2 ) [68036J 

4( 2, 3) - S( 1, 4) (1,0,1) 46194.30 ( 0.20) [69039] 
21( 5,17) - 22( 4,18) (0,2,0) 46418.9 ( 0.2 ) [68036] 
36( 6,30) - 35( 7,29) (1,0,0) 46547.236 (00.30) [760001 
28( 3,25) - 29( 2,28) (0,2,0) 46599.5 ( 0.2 ) [68036] 
62(11,51) - 61(12,50) (0,0,0) 46752.9 ( 0.2 ) [68036] 
72(15,57) - 73(14,60) (0,0,0) 46786.9 ( 0.2 ) [68036J 
21( 2,20) - 20( 3,17) (1,0,0) 46929.5 ( 0.2 ) [68036J 
15( 4,12) - 16( 3,13) (0,1,0) 47017.60 ( 0.06) [640 11 J 
26( 6,20) - 27( 5,23) (0,1,0) 47269.31 ( 0.06) [64011] 
22( 2,21) - 21( 3,18) (0,0,1) 47331.623 (*0.94) [76000] 
15( 4,11) - 16( 3,14) (0,0,1) 47575.6 ( 0.2 ) [68036J 
20( 2,19) - 19( 3,16) (0,0,1) 47594.544 (*0.31) [76000] 
31( 5,27) - 30( 6,24) (0,0,0) 47660.60 ( 0.05) [68036] 
58(10,48) - 57(11,47) (0,1,0) 47745.8 ( 0.2 ) [68036J 
14( 2,12) - 13( 3,11) (0,0,0) 47913.420 ( 0.02) [73051] 
59( 5,55) - 58( 6,52) (0,1,0) 47916.069 (*0.93) [76000] 
6( 2, 4) - 7( I, 7) (0,1,0) 47950.79 ( 0.06) [640111 

63(13,51) - 64(12,52) (0,1,0) 48005.5 ( 0.2 ) [68036J 
2l( 2,20) - 20( 3,17) (0,0,0) 48120.44 ( 0.03) [64011J 
32( 7,25) - 33( 6,28) (0,2,0) 48464.05 ( 0.20) [68036] 

9( 1, 8) - 8( 2, 7) (0,1,1) 48531.97 ( 0.20) [69039J 
43( 7,37) - 42( 8,34) (0,2,0) 48635.75 ( 0.20) [68036J 

6( 2, 4) - 7( I, 7) (1,1,0) 48703.36 ( 0.20) [69039J 
42( 7,35) - 41( 8,34) (0,1,0) 48732.7 ( 0.2 ) [68036J 

4( 2, 3) - 5( 1, 4) (0,1,1) 48893.15 ( 0.20) [69039J 
46(10,36) - 47( 9,39) (0,0,0) 48958.18 ( 0.03) [640 11 J 
16( 4,12) - 17( 3,15) (0,2,0) 49088.2 ( 0.2 ) [68036J 
26( 4,23) - 2S( 5,20) (0,0,1) 49108.0 ( 0.2 ) [68036J 
25( 6,19) - 26( 5,22) (0,0,1) 49814.1 ( 0.2 ) [68036J 
26( 4,22) - 2S( 5,21) (0,2,0) 49833.5 ( 0.2 ) [680361 

5( 0, 5) - 4( I, 4) (0,1,1) 49951.69 ( 0.20) [690391 
23( 3,21) - 22( 4,18) (0,2,0) 49971.0 ( 0.2 ) [68036] 
41( 9,33) - 42( 8,34) (l,O,O) 50125.995 (*0.35) [76000J 
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TABLE 51.7. The microwave spectrum of SO,-Continued 

isotopic species !(K:,K'.) - rrK~,K"J (v"v.,v,) Frequency (Une.) Reference 
(MHz) (MHz) 

16032S160 47(10,38) - 48( 9,39) (0,1,0) 50523.7 ( 0.2 ) [680361 

5( 0, 5) - 4( I, 4) (1,0,1) 50538.70 ( 0.20) [69039J 

9( I, 8) - 8( 2, 7) (1,0,1) 50561.22 ( 0.20) [69039] 

4l( 7,34) - 40( 8,33) (0,0,1) 50893.349 (*0.96) [76oo0J 

25( 4,21) - 24( 5,20) (0,0,1) 51052.3 ( 0.2 ) [68036J 

57(10,48) - 56{1l,45) (0,0,0) 51086.1 ( 0.1 ) [68036] 

5( 0, 5) - 4( 1, 4) (0,0,1) 51097.25 ( 0.10) [68036] 

36{ 6,30) - 35( 7,29) (0,0,0) 51185.22 ( 0.06) [64011] 

36{ 6,31) - 35( 7,28) (0,0,1) 51205.385 (·0.65) [76000] 

l( 1, 0) - l( 0, 1) (0,0,1) 51389.15 ( 0.10) [68036J 

l( 1, 0) - 1( 0, 1) (1,0,1) 51457.16 ( 0.20) [69039J 

37( 6,32) - 36{ 7,29) (0,1,0) 51485.10 ( 0.10) [68036] 

30( 7,24) - 31( 6,25) (0,0,1) 51531.103 ('0.22) [76000] 

31( 7,25) - 32( 6,26) (O,I,O) 51645.00 ( 0.10) [68036] 

20( 5,15) - 21( 4,18) (0,0,0) 51736.59 ( 0.03) [64011] 

9( I, 8) - 8( 2, 7) (0,0,1) 51738.145 (*0.09) [76000J 

6{ 2, 4) - 7( I, 7) (0,2,0) 52010.9 ( 0.2 ) [68036] 

10( 3, 7) - Il( 2,10) (0,0,0) 52051.71 ( 0.03) [64011] 
25( 6,20) - 26{ 5,21) (0,0,0) 52188.48 ( 0.06) [64011] 

2( 1, 1) - 2( 0, 2) (0,0,2) 52356.93 ( 0.20) [690391 
1( 1, 0) - l( 0, 1) (0,1,1) 52562.63 ( 0.20) [69039] 

51(11,41) - 52(10,42) (0,0,0) 52744.0 ( 0.1 ) [680361 
9( 3, 7) - 1O( 2, 8) (0,0,0) 53015.296 (*0.01) [76000] 
9( 3, 7) - 1O( 2, 8) (0,0,0) 53015.4 ( 0.2 ) [68036] 

20( 3,17) - 19( 4,16) (0,1,0) 53048.80 ( 0.10) [68036] 
48(10,38) - 49( 9,41) (0,2,0) 53216.327 ('0.22) [76000] 
1O( 3, 7} - H( 2,10) (1,0,0) 53378.9 ( 0.2 ) [68036] 
2( 1, 1) - 2( 0, 2) (0,0,0) 53528.80 ( 0.05) [70055] 
2( 1, 1) - 2( 0, 2) (1,0,0) 53595.8 ( 0.2 ) [68036] 

27( 4,24) - 26{ 5,21) (O,I,O) 53633.80 ( 0.10) 168036] 
2( I, I) - 2( 0, 2) (2,0,0) 53661.16 ( 0.20) [69039] 

40( 4,36) - 4I( 3,39) (0,0,0) 54138.8 ( 0.3 ) [68036] 
40( 4,36) - 41( 3,39) (0,0,0) 54139.127 (·0.04) [76000J 
53( 9,45) - 52(1Q,42) (0,1,0) 54322.300 (·0.08) [76000] 
20( 5,15) - 21( 4,18) (1,0,0) 54406.496 (*0.14) [76000] 

9( 3, 7) - 10( 2, 8) (1,0,0) 54448.594 ('0.12) [76000] 
18( 2,16) - 19( 1,19) (0,0,0) 54633.4 ( 0.2 ) [t.B036] 
2( I, 1) - 2( 0, 2) (0,1,0) 54738.80 ( 0.10) [68036J 
2( I, 1) - 2( 0, 2) (1,1,0) 54811.92 ( 0.20) [69039] 

22( 3,20) - 21( 4,17) (0,0,1) 54859.6 ( 0.2 ) [68036J 
18( 2,16) - 19( 1,19) (1,0,0) 54958.364 (*0.86) [760001 
5( 2, 3) - 6{ 1, 6) (0,0,1) 55066.475 (·0.13) [76000J 
3( 1, 2) - 3( 0, 3) (0,0,1) 55329.3 ( 0.2 ) [63015] 
3( 1, 2) - 3( 0, 3) (1,0,1) 55379.81 ( 0.20) [69039] 

35( 8,27) - 36{ 7,30) (0,0,1) 55512.229 (*0.43) [76000] 
25( 6,20) - 26{ 5,21) (1,0,0) 55576.215 ('0.19) [76000] 

5( 2, 3) - 6( 1, 6) (1,0,1) 55756.48 ( 0.20) [69039] 
15( 4,12) - 16( 3,13) (0,2,0) 55922.2 ( 0.2 ) [68036] 
52( 9,43) - 51(10,42) (0,0,0) 55932.0 ( 0.1 ) [68036] 
2( 1, 1) - 2( 0, 2) (0,2,0) 56003.6 ( 0.2 ) [68036] 

37( 8,30) - 3S( 7,31) (0,2;0) 56229.3 ( 0.2 ) [68036] 
56(12,44) - 57(1l,47) (0,0,0) 56481.05 ( 0.05) 170055] 

3( I, 2) - 3( 0, 3) (0,1,1) 56549.34 ( 0.20) [69039] 
32( 5,27) - 31( 6,26) (0,2,0) 56569.6 ( 0.2 ) [68036] 
59( 5,55) - 58( 6,52) (0,0,0) 56572.00 ( 0.05) [70055] 
52(11,41) - 53(10,44) (0,1,0) 56699.5 ( 0.2 ) [68036] 

2( I, 1) - 2( 0, 2) (0,3,0) 57326.93 ( 0.20) [69039] 
14( 4,11) - 15( 3,12) (0,0,1) 57902.252 ('0.17) [760ooJ 
30( 7,23) - 31( 6,26) (0,0,0) 58042.41 ( 0.2 ) [65015] 
30( 7,23) - 31( 6,26) (0,0,0) 58042.664 (·0.01) [76000] 
1O( 3, 7) - Il( 2,10) (0,1,0) 58101.04 ( 0.10) [65015J 
40( 9,32) - 41( 8,33) (0,0,1) 58450.850 (*0.72) [76000] 
23( 3,21) - 22( 4,18) (0,1,0) 58524.32 ( 0.10) [65015] 
20( 3,17) - 19( 4,16) (1,0,0) 58769.217 ('0.20) [76000] 

5( 2, 3) - 6{ 1, 6) (0,1,1) 58839.53 ( 0.20) [69039] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~,K'J - J"(K~,K"J (vl'v2,VS) Frequency (Unc.) Reference 

(MHz) (MHz) 

160325160 36( 8,28) - 37( 7,31) (0,1,0) 59013.40 ( 0.10) [68036) 
9( 3, 7) - 1O( 2, 8) (0,1,0) 59019.93 ( 0.10) [64019] 
4( I, 3) - 4( 0, 4) (0,0,0) 59224.84 ( 0.10) [65015] 
4( 1, 3) - 4( 0, 4) (1,0,0) 59260.96 ( 0.10) [63015J 
4( 1, 3) - 4( 0, 4) (2,0,0) 59295.57 ( 0.20) [69039] 

47( 8,40) - 46( 9,37) (0,0,0) 59883.50 ( 0.05) [70055) 
61(13,49) - 62(12,50) (0,0,0) 60072.58 ( 0.05) [70055] 

4( 1, 3) - 4( 0, 4) (0,1,0) 60498.73 ( 0.08) [63011] 
4( 1, 3) - 4( 0, 4) (1,1,0) 60540.09 ( 0.20) [69039J 

18( 2,16) - 19( 1,19) (0,1,0) 60983.936 (*0.08) [76000] 
26( 6,20) - 27( 5,23) (0,2,0) 61050.033 (*0.09) [76000] 
27( 4,24) - 26( 5,21) (1,0,0) 61182.337 ('0.15) [76000J 
33( 5,29) - 32( 6,26) (0,2,0) 61197.187 (*0.11) [76000J 
49( 8,42) - 48( 9,39) (0,2,0) 61358.367 (*0.26) [76000J 
42( 7,35) - 4I( 8,34) (1,0.0) 61452.283 ("0.61) [76000] 
35( 8,28) - 36( 7,29) (0,0,0) 61489.85 ( 0.05) [70055] 
26( 4,22) - 25( 5,21) (0,1,0) 61526.04 ( 0.10) [64019J 
20( 3,17) - 19( 4,16) (0,0,0) 61636.16 ( 0.05) [70055] 

4( 1, 3) - 4( 0, 4) (0,2,0) 61826.6 ( 0.2 ) [68036J 
30( 7,23) - 31( 6,26) (1,0,0) 61988.164 (*0.27) [76000J 
37( 6,32) - 36( 7,29) (l,0,0) 62455.923 (*0.38) [76000] 
48( 8,40) - 47( 9,39) (0,1,0) 62464.558 (*0.08) [760001 
20( 5,15) - 2l( 4,18) (0,1,0) 62524.798 (*0.03) [76000] 
57(12,46) - 58(11,47) (0,1,0) 62622.020 ("0.13) [76000] 

5( 1, 4) - 5( 0, 5) (0,0,1) 62944.88 ( 0.10) [63015] 
5( 1, 4) - 5( 0, 5) (1,0,1) 62959.11 ( 0.20) [69039] 
4( 1, 3) - 4( 0, 4) (0,3,0) 63211.76 ( 0.20) [69039] 

4O( 4,36) - 4I( 3,39) (0,1,0) 63578.142 (*0.16) [76000] 
5( I, 4) - 5( 0, 5) (0,1,1) 64248.60 ( 0.20) [69039] 

27( 4,24) - 26( 5,21) (0,0,0) 64277.10 ( 0.04) [63011J 
IO( 3, 7) - Il( 2,1O} (0,2,0) 64421.890 (*0.07) [76000] 
23( 3,21) - 22( 4,18) (1,0,0) 64453.886 (*0.14) [76000) 
31( 5,26) - 30( 6,25) (0,0,1) 64671.435 (*0.38) [76000) 
38( 6,32) - 37( 7,31) (0,2,0) 64982.973 (*0.15) [76000) 
41{ 9,33) - 42( 8,34) (0,1,0) 64988.183 (*0.05) [76000] 

9( 3, 7) - 1O( 2, 8) (0,2,0) 65313.416 (*0.09) [76000] 
25( 6,20) - 26( 5,21) (0,1,0) 65426.89 ( 0.10) [64019] 
42( 9,33) - 43( 8,36) (0,2,0) 65463.990 (*0.20) [76000) 
40( 9,31) - 41( 8,34) (0,0,0) 65714.09 ( 0.04) [63011) 
35( 3,33) - 34( 4,30) (0,1,0) 65811.662 ('0.09) [76000J 
35( 8,28) - 36( 7,29) (1,0,0) 66054.980 (*0.42) [76000J 
23( 3,21) - 22( 4,18) (0,0,0) 66724.87 ( 0.04) [630B] 
42( 7,35) - 41( 8,34) (0,0,0) 66761.15 ( 0.05) [70055] 

9( 3, 6) - 10( 2, 9) (0,0,1) 66846.480 ('0.17) [76000] 
37( 6,32) - 36( 7,29) (0,0,0) 67011.29 ( 0.04) [63011) 

4( 2, 2) - 5( 1, 5) (0,0,2) 67295.4 ( 0.5 ) [69039J 
43( 7,37) - 42( 8,34) (0,1,0) 67356.765 ("0.08) [76000J 
18( 2,16) - 19( 1,19) (0,2,0) 67415.212 (*0.26) [76000J 
19( 5,14) - 20( 4,17) (0,0,1) 67719.999 (·0.20) [76000] 
6( 1, 5) - 6( 0, 6) (0,0,2) 67790.28 ( 0.20) [69039] 

19( 5,15) - 20( 4,16) (0,0,0) 67848.65 ( 0.05) [70055] 
31( 7,25) - 32( 6,26) (0,2,0) 67941.138 (*0.12) [76000] 
47( 4,44) - 46( 5,41) (0,1,0) 68275.956 (*0.17) [76000J 

I( 1, 1) - O( 0, 0) (0,0,2) 68276.3 ( 0.5 ) [69039J 
24( 6,19) - 25( 5,20) (0,0,1) 68442.831 ('0.26) [76000] 
59(10,50) - 58(11,47) (0,1,0) 68728.171 (*0.15) [76000] 

6( 1, 5) - 6( 0, 6) (2,0,0) 68929.72 ( 0.20) [69039J 
6( 1, 5) - 6( 0, 6) (1,0,0) 68951.16 ( 0.10) [69039J 
6( 1, 5) - 6( 0, 6) (0,0,0) 68972.17 ( 0.05) [70055) 

26( 4,22) - 25( 5,21) (1,0,0) 69038.487 ('0.27) [76000] 

6( 0, 6) - 5( 1, 5) (0,3,0) 69192.59 ( 0.20) [69039] 
14( 4,10) - 15( 3,13) (0,0,0) 69464.09 ( 0.05) [70055J 
14( 4,10) - 15( 3,13) (0,0,0) 69464.143 (*0.01) [76000) 
45(10,36) - 46( 9,37) (0,0,0) 69480.43 ( 0.05) [70055) 
l( 1, 1) - O( 0, 0) (1,0,0) 69566.06 ( 0.10) [69039] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(lCK'-t) - r(K':..K,,) (V1,V2,VJ Frequency (Unc.) Reference 
(MHz) (MHz) 

160325160 1( 1, 1) - 0( 0, 0) (0,0,0) 69575.91 ( 0.02) [73051] 

19( 2,17) - 20( 1,20) (0,0,1) 69595.838 (·1.37) [76000] 
3( 2, 2) - 4( 1, 3) (0,0,0) 69653.57 ( 0.05) [70055] 

10( I, 9) - 9( 2,8) (0,2,0) 69879.627 ('0.08) [76000] 

4( 2, 2) - 5( I, 5) (0,0,0) 70134.368 ( 0.02) [73051] 

3( 2, 2) - 4( 1, 3) (I ,0,0) 70293.43 ( 0.10) (690391 
6( 1, 5) - 6( 0, 6) (0,1,0) 70347.95 ( 0.10) [63011] 
6( 0, 6) - 51 1, 5) (0,2,0) 70440.170 ('0.08) [76000) 

19( 5,15) - 20( 4,16) (1,0,0) 70515.410 (*0.30) [76000] 
1( I, 1) - 0( 0, 0) (0,1,0) 70735.92 ( 0.10) [63015] 
4( 2, 2) - 5( 1, 5) (1,0,0) 70765.92 ( 0.10) [69039] 

32( 5,27) - 31( 6,26) (0,1,0) 70770.64 ( 0.10) [64019] 
40( 9,31) - 41( 6,34) (1,0,0) 70848.359 (*0.79) [76000J 
46(10,36) - 47( 9,39) (0,1,0) 71274.502 (*0.08) [76000] 
14( 4,10) - IS( 3,13) (1,0,0) 71384.609 (*0.18) [76000] 
6( 0, 6) - 5( I, 5) (0,1,0) 71627.84 ( 0.08) [63011] 
6( I, 5) - 6( 0, 6) (0,2,0) 71774.9 ( 0.2 ) [650151 
I( 1, 1) - 0( 0, 0) (0,2,0) 71950.511 ('0.07) [76000] 

32( 5,28) - 31( 6,25) (0,0,1) 72090.423 (·0.82) [76000] 
6( 0, 6) - 5( I, 5) (1,0,0) 72094.411 (*0.11) [76OOOJ 

58(1Q,48) - 57(11,47) (0,0,0) 72383.71 ( 0.05) [70055] 
30( 3,27) - 31( 2,30) (0,0,0) 72437.26 ( 0.04) [63011] 
30( 3,27) - 31( 2,30) (0,0,0) 72437.263 (*0.03) [76000] 
26( 4,22) - 25( 5,21) (0,0,0) 72668.03 ( 0.05) [70055] 
6( 0, 6) - 5( 1, 5) (0,0,0) 72758.24 ( 0.05) [70055] 

29( 7,22) - 30( 6,25) (0,0,1) 72967.863 (*0.50) [76000] 
3( 2, 2) - 4( I, 3) (0,1,0) 73161.979 (·0.02) [76000J 

10( I, 9) - 9( 2, 8) (0,1,0) 73231.58 ( 0.10) [63011J 
50(11,39) - 51(10,42) (0,0,0) 73255.22 ( 0.05) [70055] 

8( 3, 6) - 9( 2, 7) (0,0,1) 73412.025 (*0.23) [760001 
35( 3,33) - 34( 4,30) (0,0,0) 73430.42 ( 0.05) [70055} 
35( 3,33) - 34( 4,30) (0,0,0) 73430.453 (·0.03) [76OO0j 
30( 7,23) - 31( 6,26) (0,1,0) 73558.128 (·0.04) [76000] 
20( 5,15) - 21( 4,18) (0,2,0) 73811.644 (*0.11) [76000] 
47(1Q,38) - 48( 9,39) (0,2,0) 73862.171 (*0.42) [760001 

4( 2, 2) - 5( 1, 5) (0,1,0) 73883.939 (*0.02) [76000] 
25( 3,23) - 24( 4,20) (0,2,0) 74101.876 (·0.12) [76000J 

! 44( 7,37) - 43( 8,36) (0,2,0) 74753.883 (*0.26) [76OOOJ 
24( 6,18) - 25( 5,21) (0,0.0) 74866.51 ( 0.05) [70055] 
33( 5,29) - 32( 6,26) (0,1,0) 74868.565 (*0.06) [76OO0J 

7( I, 6) - 7( 0, 7) (0,0,1) 75060.599 (·0.17) [76000J 
lOt I, 9) - 9( 2, 8) (1,0,0) 75085.674 (·0.14) [76000] 
45(10,36) - 46( 9,37) (1,0,0) 75181.050 (*1.53) [76000] 
34( 8,27) - 35( 7,28) (0,0,1) 75748.693 (*0.91) [76000J 
54( 9,45) - 53(10,44) (0,1,0) 76403.664 (*0.14) [760001 
lOt 1, 9) - 9( 2, 8) (0,0,0) 76412.162 ( 0.02) [730511 
47( 4,44) - 46( 5,41) (O,O,O) 76540.02 ( 0.05) [70055J 
53( 9,45) - 52(10,42) (0,0,0) 76762.28 ( 0.05) [70055] 

3( 2, 2) - 4( 1, 3) (0,2,0) 76837.304 ('0.09) [76000] 
55(12,44) - 56(11,45) (0,0,0) 76860.55 ( 0.05) [70055] 
51(11,41) - 52(10,42) (0,1,0) 77227.939 (*0.13) [76000] 
39( 6,34) - 38( 7,31) (0,2,0) 77262.947 (00.23) [76000] 
15( 2.13) - 14( 3,12) (0,0,1) 77655.028 (*0.21) [76000] 
36( 8,28) - 37( 7,31) (0,2,0) 77661.401 (·0.20) [76000] 

4( 2, 2) - 5( 1, 5) (0,2,0) 77798.064 ('0.08) [76000] 
14( 4,10) - 15( 3,13) (0,1,0) 77863.427 (*0.03) [76000] 
29( 4.26) - 28( 5,23) (0,2,0) 77904.364 (*0.13) [76000J 
29( 7,23) - 30( 6,24) (0,0,0) 77926.72 ( 0.05) [700551 
24( 6,18) - 25( 5,21) (1,0,0) 78085.940 (·0.41) [76000] 
19( 5,15) - 20( 4,16) (0,1,0) 78711.356 (*0.03) [76000] 
39( 9,30) -' 40( 8,33) (0,0,1) 79067.013 (*1.58) [76000] 
25( 6,20) - 26( 5,21) (0,2,0) 79277.574 (·0.17) [76000] 
3S! 8,28) - 36( 7,29) (0,1,0) 79329.242 (*0.05) [76000] 
37( 6,31) - 36( 7,30) (0,0,1) 79475.646 (*1.27) [76OOOJ 
43( 7,37) - 42( 8,34) (1,0,0) 79948.864 (·1.22) [76000] 
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TABLE 51.7. The microwave spectrum of S02-Continuecl 

Isotopic species f(K~,K'J - rrK~,K"J (VI'V2,V:J Frequency (Unc.) Reference 
(MHz) (MHz) 

160 32S160 32( 5,27) - 31( 6,26) (1,0,0) 80004.911 ('0.56) [760001 
30( 3,27) - 31( 2,30) (0,1,0) 81040.557 (*0.14) [76000] 
24( 3,22) - 23( 4,19) (0,0,1) 81285.238 (*0.58) [76000] 
38( 6,32) - 37( 7,31) (0,1,0) 81598.508 (*0.08) [76000J 
29( 7,23) - 30( 6,24) (1,0,0) 81790.965 (*0.57) [76000] 
52(11,41) - 53(10,44) (0,2,0) 82277.396 (*0.94) [76000] 
34( 8,26) - 35( 7,29) (0,0,0) 82409.534 (*0.01) [76000] 
25( 3,23) - 24( 4,20) (0,1,0) 82488.380 (*0.05) [76000J 
49( 8,42) - 48( 9,39) (0,1,0) 82497.782 (*0.13) [76000] 
48( 8,40) - 47( 9,39) (0,0,0) 82752.788 ('0.02) [76000] 
13( 4,10) - 14( 3,11) (0,0,0) 82952.019 (*0.01) [76000] 
56(12,44) - 57(11,47) (0,1,0) 83074.685 (*0.22) [76000] 
3( 2, 1) - 4( I, 4) (0,0,1) 83503.670 (*0.20) [76000J 
8( I, 7) - 8( 0, 8) (1,0,0) 83576.340 (*0.17) [76000) 
8( I, 7) - 8( 0, 8) (0,0,0) 83688.071 (*0.01)· (76000) 

33( 5,29) - 32( 6,26) (1,0,0) 84000.695 (·0.62) (76000) 
32( 5,27) - 3l( 6,26) (0,0,0) 84320.922 (*0.02) [76000] 
13( 4,10) - 14( 3,11) (1,0,0) 84885.242 (*0.34) (76000) 
18( 5,14) - 19( 4,15) (0,0,1) 84931.632 ('0.40) [76000) 
8( I, 7) - 8( 0, 8) (0,1,0) 85208.061 ('0.02) (76000) 

43( 7,37) - 42( 8,34) (0,0,0) 85246.955 (·0.02) [76000] 
28( 4,25) - 27( 5,22) (0,0,1) 85265.1I4 (*0.79) [76oooJ 
50{ 8,42) - 49( 9,41) (0,2,0) 85382.521 (*0.52) [76000] 
13( 4, 9) - 14( 3,12) (0,0,1) 85447.225 ('0.35) [76000] 
40{ 9,31) - 41( 8,34) (0,1,0) 85796.088 ('0.08) [76000] 
41( 9,33) - 42( 8,34) (0,2,0) 86005.082 (*0.37) [76000] 
39( 9,31) - 40( 8,32) (0,0,0) 86153.727 (*0.02) [76000] 

2( 1, 2) - 1( 0, 1) (0,0,1) 86457.459 (*0.13) [76000] 
8( 3, 5) - 9( 2, 8) (0,0,0) 86639.138 ('0.01) [76000] 

14( 4,10) - 15( 3,13) (0,2,0) 86648.812 ('0.13) [76000] 
8( }, 7) - 8( 0, 8) (0,2,0) 86774.654 (*0.10) [76000] 

20( 2,18) - 21( 1,21) (0,0,0) 86828.917 (*0.04) [76000] 
34( 8,26) - 35( 7,29) (1,0,0) 86854.130 (*0.89) [76000) 

8( 3, 5) - 9( 2, 8) (1,0,0) 87825.868 (*0.20) [76000) 
33( 5,29) - 32( 6,26) (0,0,0) 87926.348 (*0.02) [76000J 
24( 6,18) - 25( 5,21) (0,1,0) 88028.914 (*0.04) [76000] 
25( 3,23) - 24( 4,20) (1,0,0) 88364.350 ('0.49) [76000J 
29( 4,26) - 28( 5,23) (0,1,0) 88888.846 (*0.06) [76000J 
30( 3,27) - 31( 2,30) (0,2,0) 89610.792 (*0.65) [76000J 
30( 7,23) - 31( 6,26) (0,2,0) 89784.389 ('0.25) [76000J 
44(10,34) - 45( 9,37) (0,0,0) 90005.081 (*0.02) [76000] 
19( 5,15) - 20( 4,16) (0,2,0) 90079.556 ('0.21) [760001 
2( 2, 1) - 3( 1, 2) (0,0,1) 90185.829 (*0.19) [76000] 

23( 6,17) - 24( 5,20) (0,0,1) 90301.216 (*0.54) [76000J 
60(10,50) - 59(11,49) (0,1,0) 90390.193 ('0.27) [76000) 
33( 3,31) - 32( 4,28) (0,1,0) 90496.938 (*0.10) [76000J 
25( 3,23) - 24( 4,20) (0,0,0) 90548.220 (*0.02) [76000J 
27( 3,25) - 26( 4,22) (0,2,0) 91005.593 (*0.30) [760001 
39( 9,31) - 40{ 8,32) (1,0,0) 91187.078 ('1.44) [76000] 
13( 4,10) - 14( 3,Il) (0,1,0) 91400.926 (·0.03) [76000] 
45( 7,39) - 44( 8,36) (0,2,0) 91513.219 (*0.51) [76000] 
18( 5,13) - 19( 4,16) (0,0,0) 9]550.521 ('0.01) [76000] 
45(10,36) - 46( 9,37) (0,1,0) 91779.852 ('0.13) [76000] 
16( 2,14) - 15( 3,13) (0,2,0) 92177.821 (*0.12) 176000J 
38( 6,32) - 37( 7,31) (1,0,0) 92497.497 (*Ll7) [76000J 

9( 1, 8) - 9( 0, 9) (0,0,1) 92619.941 (*0.30) [76000] 
8( 3, 5) - 9( 2, 8) (0,1,0) 92660.350 (*0.03) [76000] 

21( 3,18) - 20{ 4,17) (0,0,1) 92676.776 (*0.35) [76000] 
28( 7,22) - 29( 6,23) (0,0,1) 92866.157 (*0.85) 176000] 
59(10,50) - 58(11,47) (0,0,0) 93373.061 (*0.03) [76000J 
29( 7,23) - 30( 6,24) (0,1,0) 93456.384 (*0.05) [76000] 
39( 6,34) - 38( 7,31) (0,1,0) 93474.308 (*0.11) [76000] 
49(11,39) - 50(]O,4O) (0,0,0) 93641.776 ('0.02) [76000] 
44( 7,37) - 43( 8,36) (0,1,0) 93736.357 (*0.13) [76000] 
20( 2,18) - 21( 1,21) (0,1,0) 94032.814 (*0.12) 176000] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~.K'.J - /*(K~.K".,J (v,.v2.VS) Frequency (Une.) Reference 
(MHz) (MHz) 

160325160 18( 5.13) - 19( 4,16) (1.0,0) 94034.561 (*0.52) [760001 
23( 6,18) - 24{ 5,19) (0,0,0) 94064.767 (*0.01) [76000] 
52( 5,47) - 53( 4,50) (0,0,0) 94478.694 (*0.14) [76000] 
46(10,36) - 47( 9,39) (0,2,0) 94581.665 (*0.71) [76000] 

7( 0, 7) - 6( 1, 6) (0,0,1) 94905.666 (*0.16) [76000] 
29( 4,26) - 28( 5,23) (1,0,0) 96252.088 (*0.70) [76000] 
33( 8,25) - 34{ 7,28) (0,0,1) 96393.557 (*1.53) [76000] 
31( 3,29) - 30{ 4,26) (O,2,O) 96491.728 (*1.63) (76000] 
5S( 9,47) - 54{1O,44) (0,1,0) 97144.063 (*0.22) [76000] 
54{12,42) - 55(11,45) (0,0,0) 97177.284- (·0.03) [76000] 
23( 6,18) - 24{ 5,19) (1,0,0) 97215.741 (*0.75) [76000] 
38( 6,32) - 37( 7,31) (0,0,0) 97466.399 (*0.02) [76000] 

7( 3, 5) - 8( 2, 6) (0,0,0) 97702.389 ('0.01) [76000] 
50(11,39) - 51(10,42) (0,1,0) 97714.805 (*0.21) [76000] 
35( 8,28) - 36( 7,29) (0,2,0) 97978.035 (*0.36) [76000J 
33( 3,31) - 32( 4,28) (0,0,0) 97994.156 (*0.03) [76000J 
16( 2,14) - 15( 3,13) (0,1,0) 98264.674 (·0.04) [76OooJ 

7( 3, 5) - 8( 2, 6) (1,0,0) 98887.146 (*0.28) [76000] 
54{ 9,45) - 53(10,44) (0,0,0) 98917.685 (·0.02) [76000] 
29( 3,27) - 28( 4,24) (0,2,0) 98937.806 ('0.77) [760001 

8( 3, 5) - 9( 2, 8) (0,2,0) 98955.514 (*0.14) [76000J 
28( 7,21) - 29( 6,24) (0,0,0) 98976.323 (*0.01) [76000] 
27( 3.25) - 26( 4,22) (0,1,0) 99177.414 ("0.07) [76000] 
29( 4,26) - 28( 5,23) (0,0,0) 99392.605 ('0.02) [76000] 
34{ 8,26) - 3S( 7,29) (OJ,O) 100214.875 ('0.07) [76000] 
13( 4,10) - 14{ 3,11) (0,2,0) 100245.233 (*0.21) [760001 
3S( 5,31) - 34{ 6,28) (0,2,0) 100511.131 (00.36) [76000] 
59(13,47) - 60(12,48) (0,0,0) 100563.0M (*0.07) [76OooJ 
2( 2, 0) - 3( 1, 3) (0,0,0) 100878.09 ( 0.08) [70055] 

12( 4, 9) - 13( 3,10) (0,0,1) 100881.184- (*0.56) [760001 
22( 3,19) - 21( 4,18) (0,2,0) 100968.889 (00.18) [76000] 
20( 2,18) - 21( 1,21) (0,2,0) 101304.598 (*0.47) [76000) 

2( 2, 0) - 3( I, 3) (1,0,0) 101366.437 (00.15) [76OooJ 
16( 2,14) - 15( 3,13) (1,0,0) 101732.812 (·0.34) [76OooJ 
24{ 6,18) - 25( 5,21) (0,2,0) 101796.723 (00.29) [76000J 

7( 3, 4) - 8( 2, 7) (0,0,1) 102299.509 (*0.41) [76000] 
18( 5,13) - 19( 4,16) (0,1,0) 102335.148 (00.04) [76000] 
33( 8,26) - 34{ 7,27) (0,0,0) 102690.05 ( 0.08) [70055] 
49( 8,42) - 48( 9,39) (0,0,0) 102707.24 ( 0.08) (70055) 
28( 7,21) - 29( 6,24) (1,0,0) 102714.307 (*1.07) [76000] 
51(11,41) - 52(10,42) (0,2,0) 102781.975 (°1.34) [76000] 
55(12,44) - 56(11,45) (0,1,0) 103431.050 (00.34) [76OOOJ 
1I( 1,10) - lO( 2, 9) (0,0,1) 103493.669 (·0.25) [76000] 
27( 4,23) - 26( 5,22) (0.0,1) 103500.638 (*0.64) [76000] 

7( 3, 5) - 8( 2, 6) (0,1,0) 103699.713 (°0.03) [76000] 
3( 1, 3) - 2( 0, 2) (1,0,0) 103853.468 ('(U8) [76000J 

IO( 1, 9) - 10( 0,10) (1,0,0) 103998.060 (°0.28) [76000] 
3( I, 3) - 2( 0, 2) (0,0,0) 104029.42 ( 0.08) [70055] 

16( 2,14) - 15( 3,13) (0,0,0) 104033.56 ( 0.08) [7oo55J 
31( 3,29) - 30( 4,26) (0,1,0) 104210.693 (*0.10) [76000] 
39( 6,34)- SS( 7,31) (1,0,0) 104224.395 (*1.86) [76000] 
10( I, 9) - lOt 0,10) (0,0,0) 104239.28 ( 0.08) [70055] 
28( 4,24) - 27( 5,23) (0,2,0) 104319.909 (*0.18) [76000J 

2( 2, 0) - 3( 1, 3) (0,1,0) 104518.053 (00.03) [76000] 
51( 8,44) - 50( 9,41) (0,2,0) 104587.568 (°1.09) [76000] 
27( 3,25) - 26( 4,22) (1,0,0) 105072.098 (·1.55) [760001 

3( I, 3) - 2( 0, 2) (0,1,0) 105117.151 (*0.03) [76000] 
52( 5,47) - 53( 4,50) (0,1,0) 105567.099 ('0.37) [76000] 
W( I, 9) - 10( 0,10) (0,1,0) 105956.722 (00.03) [76000] 
39( 9,31) - 40( 8,32) (0,1,0) 106223.129 (*0.11) [76000J 

3( 1, 3) - 2( 0, 2) (0,2,0) 106258.639 (00.12) [76000] 
38( 9,29) - 39( 8,32) (0,0,0) 106674.82 ( 0.08) [70055] 
50( 8,42) - 49{ 9,41) (0,1,0) 106700.769 (00.21) [76000] 
40( 9.31) - 41( 8,34) (0,2,0) 106779.355 (00.61) [76000J 
29( 3,27) - 28( 4,24) (0,1,0) 106870.669 (00.09) [76000] 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species !(K:,K',J - rrK~,K",J (v1,v.,v:J Frequency (Une.) Reference 
(MHz) (MHz) 

160 325160 33( 8,26) - 34( 7,27) (1,0,0) 107037.128 (*1.54) [76OO0J 
27( 3,25) - 26( 4,22) (0,0,0) 107060.19 ( 0.08) [70055] 
23( 6,18) - 24( 5,19) (0,1,0) 107251.176 ('0.0:4) [76000] 
17( 5,12) - 18( 4,15) (0,0,1) 107372.348 ('0.72) /76OOOJ 
IO( 1, 9) - 10( 0,10) (0,2,0) 107713.820 (*0.15) [76000] 
34( 5,29) - 33( 6,28) (0,2,0) 107814.243 (*0.24) [760001 
57( 5,53) - 56( 6,50) (0,1,0) 107836.436 ('0.98) [760ooJ 
12( 4, 8) - 13( 3,11) (0,0,0) 107843.46 ( 0.08) [70055] 
2( 2, 0) - 3( I, 3) (0,2,0) 108322.917 (*0.12) [76000] 

42( 4,38) - 43( 3,41) (0,0,0) 108915.46 ( 0.08) [70055] 
39( 6,34) - 38! 7,31) (0,0,0) 108955.91 ( 0.08) [70055] 
12( 4, 8) - 13( 3,11) (1,0,0) 109591.725 ('0.51) [76000] 
22( 6,17) - 23( 5,18) (0,0,1) 109679.006 ('0.92) [76000] 
29( 7,23) - 30( 6,24) (0,2,0) 109695.541 ('0.40) [76000] 
17( 5,13) - 18( 4,14) (0,0,0) 109757.60 ( 0.08) [70055] 
31( 4,28) - 30( 5,25) (0,2,0) 109807.388 (·0.41) [76000] 

7( 3, 5) - 8( 2, 6) (0,2,0) 109978.529 (*0.18) [76000] 
22( 3,19) - 2I( 4,18) (0,1,0) lIOO03.708 (*0.05) [76000J 
45( 7,39) - 44( 8,36) (0,1,0) 110227.805 ('0.18) [76000] 
43(10,34) - 44( 9,35) (0,0,0) Il0363.80 ( 0.08) [70055J 
31( 3,29) - 30( 4,26) (0,0,0) 111755.03 ( 0.08) [70055] 
44( 7,37) - 43( 8,36) (0,0,0) 111875.54 ( 0.08) [70055] 
45( 4,42) - 44( 5,39) (0,1,0) 112010.469 (*0.22) [76000] 
17( 5,13) - 18( 4,14) (l,O,O) 112186.000 ('0.83) [76000] 
44(10,34) - 45( 9,37) (0,1,0) Il2280.761 (*0.19) [76000J 
40( 6,34) - 39( 7,33) (0,2,0) 113521.720 (*0.43) [76000] 
27( 7,20) - 28( 6,23) (0,0,1) 113554.811 ('1.39) [76OOOJ 
18( 5,13) - 19( 4,16) (0,2,0) 113616.457 ('0.31) [76000] 
48(11,37) - 49(10,40) (0,0,0) 113970.87 ( 0.08) [70055] 
35( 5,31) - 34( 6,28) (0,1,0) 1140.50.785 (·O.ll) [76000] 
33( 5,28) - 32( 6,27) (0,0,1) 114445.255 (*1.78) [76000J 
28( 7,21) - 29( 6,24) (0,1,0) 114467.055 (*0.06) [76000] 
29( 3,27) - 28( 4,24) (0,0,0) 114565.35 ( 0.08) [70055] 

8( 0, 8) - 7( 1, 7) (0,2,0) 114831.687 (*0.13) [76000J 
45(10,36) - 46( 9,37) (0,2,0) 115066.81O (*1.06) [76000J 
60(10,50) - 59(1l,49) (0,0,0) 115090.63 ( 0.08) (70055) 
22( 6,]6) - 23( 5,19) (0,0,0) 115317.58 ( 0.08) [70055] 
22( 3,19) - 21( 4,18) (l,O,O) 115331.073 ('0.65) [76000] 
57( 5,53) - 56( 6,50) (0,0,0) 115904.836 (*0.07) [76000] 
8( 0, 8) - 7( 1, 7) (0,1,0) 115933.887 (*0.03) [76000J 
8( 0, 8) - 7( 1, 7) (1,0,0) 116125.602 (*0.21) [76000] 

28( 4,24) - 27( 5,23) (0,1,0) 116163.327 (*0.07) [76000] 
12( 4, 8) - 13( 3,11) (0,1,0) 116235.806 ('0.04) [76000] 
Il( 1,10) - Il( 0,11) (0,0,1) 116295.807 ('0.52) [76000] 
6( 3, 4) - 7( 2, 5) (0,0,1) 116360.903 (*0.53) [76000J 
8( 0, 8) - 7( 1, 7) (0,0,0) 116980.44 ( 0.08) [70055J 

53(12,42) - 54(11,43) (O,a,O) 117412.57 ( 0.08) [70055] 
49(11,39) - 50(10,40) (0,1,0) 118080.628 ('0.31) [76000] 
22( 6,16) - 23( 5,19) (1,0,0) 118336.376 ('1.22) [76000] 
22( 3,19) - 2l( 4,18) (0,0,0) 118577.42 ( 0.08) [70055] 
34( 8,26) - 35( 7,29) (0,2,0) 118826.104 ('0.60) [76000] 
41( 6,36) - 40( 7,33) (0,2,0) 118972.537 ('0.80) [76000] 
27( 7,21) - 28( 6,22) (0,0,0) 118994.21 ( 0.08) [70055] 

4( 1, 4) - 3( 0, 3) (0,0,1) 119334.696 (*0.24) [76000] 
32( 3,29) - 33( 2,32) (0,0,0) 119483.08 ( 0.08) [70055] 
42( 4,38) - 43( 3,41) (0,1,0) 119523.363 ('0.30) [76000] 

55( 9,47) - 54(10,44) (0,0,0) 119621.790 ('0.02) [76000] 
45( 4,42) - 44( 5,39) (0,0,0) 120023.40 ( 0.08) [70055] 

56( 9,47) - 55(10,46) (0,1,0) 120095.464 ('0.35) [76000J 
33( 8,26) - 34( 7,27) (0,1,0) 120487.829 (*0.10) [76000] 

31( 4,28) - 30( 5,25) (0,1,0) 120564.283 (*0.10) [76000] 

17( 5,13) - 18( 4,14) (0,1,0) 120569.461 (*0.04) [76000] 
58(13,45) - 59(12,48) (0,0,0) 120713.137 (*0.07) [76000] 
23( 6,18) - 24( 5,19) (0,2,0) 121043.326 (*0.45) [76000J 
46( 7,39) - 45( 8,38) (0,2,0) 12]395.560 (*0.74) [76000J 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species l(K~,K'-;J - J"(K~,K",J (v.,v2,v3) Frequency (Unc.) Reference 
(MHz) (MHz) 

'60 32SI60 34{ 5,29) - 33( 6,28) (0,1,0) 122226.512 (*0.11) [76000] 
27( 7,21) - 28( 6,22) (1,0,0) 122639.824 ('1.72) [76000] 

12( I,ll) - Jl( 2,10) (0,2,0) 122946.544 (*0.16) [76000J 
6( 3, 3) - 7( 2, 6) (0,0,0) 123057.69 ( 0.08) [70055J 

32( 8,24) - 33( 7,27) (0,0,0) 123194.70 ( 0.08) [70055J 
50(11,39) - 51(10,42) (0,2,0) 123241.151 ('1.86) [76000J 
28( 4,24) - 27( 5,23) (1,0,0) 123367.864 (*0.96) [76000] 
54{12,42) - 55(11,45) (0,1,0) 123724.050 ('0.48) [76000) 
Il( 4, 7) - 12( 3,10) (0,0,1) 123889.979 ('0.84) [76000) 
6( 3, 3) - 7( 2, 6) (1,0,0) 124081.848 (*0.39) [76000] 

Il( 4, 8) - 12( 3, 9) (0,0,0) 124864.74 ( 0.08) [70055] 
12( 4, 8) - 13( 3,11) (0,2,0) 125013.834 (*0.29) [76000] 
22( 2,20) - 23( 1,23) (0,0,0) 125427.13 ( 0.08) [70055) 
51( 8,44) - 50( 9,41) (0,1,0) 125748.951 (*0.28) (76000) 
16( 5,12) - I7{ 4,13) (0,0,1) 126034.830 (*1.12) [76000) 
12( I,ll) - Il( 2,10) (O,I,O) 126111.620 (*0.04) [76000] 
Il( 4, 8) - 12( 3, 9) (1,0,0) 126563.253 (*0.74) [76oooJ 
3S{ 9,29) - 39( 8,32) (0,1,0) 126720.236 (*0.16) [76000J 
37( 9,29) - 38( 8,30) (0,0,0) 126962.46 ( 0.08) {70055] 
35( 5,31) - 34{ 6,28) (0,0,0) 126980.70 ( 0.08) [70055] 
11( 2, 9) - ll( 1,10) (0,0,1) 127016.032 (*0.94) [76000J 
50( 8,42) - 49( 9,41) (0,0,0) 127081.96 ( 0.08) [70055] 
39( 9,31) - 40( 8,32) (0,2,0) 127190.681 (·0.92) [76000J 
28( 4,24) - 27( 5,23) (0,0,0) 127428.23 ( 0.08) [70055] 
12( I,ll) - H( 2,10) (1,0,0) 127547.729 (*0.31) [76000] 
45( 7,39) - 44{ 8,36) (0,0,0) 128103.81 ( 0.08) [70055J 
22( 6,16) - 23( 5,19) (O,l,Oj 128460.976 ('0.05) [76000] 
12( 2,10) - 12( I,ll) (0,0,0) 128605.13 ( 0.08) [70055] 
13( 2,11) - 13( 1,12) (0,0,1) 128620.710 (°1.33) [76000] 
12( 2,10) - 12( I,ll) (1,0,0) 128773.970 (°0.86) [76000] 
6( 3, 3) - 7( 2, 6) (0,1,0) 129050.545 (°0.04) [76000J 

12( I,ll) - Il( 2,10) (0,0,0) 129105.83 ( 0.08) [70055] 
32( 3,29) - 33( 2,32) (O,l,O) 129157.351 (00.24) [76000] 
59(13,47) - 60(12,48) (0,1,0) 129162.246 ('0.71) [76000J 
1O{ 2, 8) - 10( I, 9) (0,0,0) 129514.81 ( 0.08) [70055] 
lOt 2, 8) - IO( I, 9) (1,0,0) 129763.115 ('0.58) [76000] 
9( 2, 7) - 9( I, 8) (0,0,1) 129806.895 (·0.71) [760001 

40( '6,34) - 39( 7,33) (0,1,0) 130341.053 (*0.18) [76000] 
2l( 6,15) - 22( 5,18) (0,0,1) 130433.478 (·1.47) [76000] 
12( 1,11) - 12( 0,12) (l,O,O) 130613.204 (*0.46) (76000) 
28( 7,21) - 29( 6,24) (0,2,0) 130663.442 ('0.62) [760ooJ 
42(10,32) - 43( 9,35) (0,0,0) 130680.01 ( 0.08) [70055] 
52( 8,44) - 5l( 9,43) (0,2,0) 130762.993 (°1.46) [76000] 
31( 4,28) - 30( 5,25) (0,0,0) 130859.40 ( 0.08) [70055J 
12( I,ll) - 12( 0,12) (0,0,0) 131014.86 ( 0.08) [70055] 
34{ 5,29) - 33( 6,28) (1,0,0) 131218.192 . (01.74) [76000J 
16( 5,11) - 17( 4,14) (0,0,0) 131274.93 ( 0.08) [70055J 
12( 2,10) - 12( I,ll) (0,1,0) 131530.51 ( 0.10) [64011) 
17( 5,13) - 18( 4,14) (0,2,0) 131879.994 (*0.45) [76000] 
10( 2, 8) - lO( I, 9) (0,1,0) 132594.39 ( 0.10) [640 11 J 
43(10,34) - 44{ 9,35) (O,l,O) 132621.129 (·0.27) [76000J 
14{ 2,12) - 14{ 1,13) (0,0,0) 132744.86 ( 0.08) [70055] 
14{ 2,12) - 14{ 1,13) (1,0,0) 132783.793 (*1.40) [76000J 
12( I,ll) - 12( 0,12) (0,1,0) 133003.55 ( 0.10) [64011] 
II( 4, 8) - 12( 3, 9) (0,1,0) 133271.68 ( 0.10) [64011J 
16( 5,11) - 17( 4,14) (1,0,0) 133567.285 (°1.21) [76000] 
22( 2,20) - 23( 1,23) (0,1,0) 133645.623 (*0.17) [76000] 

8( 2, 6) - 8( I, 7) (0,0,0) ]34004.86 ( 0.08) [70055J 
47{ll,37) - 48(10,38) (0,0,0) 134203.82 ( 0.08) [70055] 

8( 2, 6) - 8( I, 7) (1,0,0) 134287.514 (°0.42) [76000] 
27( 7,21) - 28( 6,22) (0,1,0) 134482.98 ( 0.10) [640 11 J 
47( 7,41) - 46( 8,38) (0,2,0) 134533.145 (*1.56) [76000] 
12( 2,10) - 12( I,ll) (0,2,0) 134595.183 (·0.41) [76000] 
21( 6,16) - 22( 5,17) (0,0,0) 134943.30 ( 0.08) [70055] 
12( I,ll} - 12( 0,12) (0,2,0) 135023.451 (°0.23) [76OooJ 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~,K'.J - J"(K~,K"+J (v!,v2,vs> Frequency (Une.) Reference 
(MHz) (MHz) 

160 32S160 4l( 6,36) - 40( 7,33) (0,1,0) 135096.083 (*0.20) [76000] 
17( 2,15) - 16( 3,14) (0,0,1) 135221.364 (00.65) [76OOOJ 
6( 3, 3) - 7( 2, 6) (0,2,0) 135317.939 (*0.23) [760001 
7( 2, 5) - 7( 1, 6) (0,0,1) 135358.108 ('0.50) [76000] 
5( I, 5) - 4( 0, 4) ·(1,0,0) 135366.164 (*0.28) [76000] 

14( 2,12) - 14( 1,13) (0,1,0) 135531.58 ( 0.10) [64011J 
44(10,34) - 45( 9,37) (0,2,0) 135540.559 (*1.51) [76OOOJ 

5( 1, 5) - 4( 0, 4) (0,0,0) 135696.02 ( 0.08) [70055] 
lOt 2, 8) - 10( 1, 9) (0,2,0) 135826.454- ('0.33) [76000] 
34( 5,29) - 33( 6,28) (0,0,0) 135963.00 ( 0.08) [70055] 

5( I, 5) - 4( 0, 4) (0,1,0) 136675.34 ( 0.10) [64011] 
33( 4,30) - 32( 5,27) (0,2,0) 136692.368 ('1.15) [76000] 

8( 2, 6) - 8( I, 7) (0,1,0) 137234.31 ( 0.10) . [64011] 
52(12,40) - 53(11,43) (0,0,0) 137585.05 ( 0.08) [70055] 

5( 1, 5) - 4( 0, 4) (0,2,0) 137707.928 ('0.17) [76000] 
37( 5,33) - 36( 6,30) (0,2,0) 137868.325 (*1.08) [76000] 
21( 6,16) - 22( 5,17) (1,0,0) 137875.920 ('1.81) [76000] 
48(Il,37) - 49(10,40) (0,1,0) 138387.238 (*0.42) [76000] 
14( 2,12) - 14( 1,13) (0,2,0) 138439.784 (·0.50) [76000] 
9( 0, 9) - 8( I, 8) (0,0,1) 138886.439 (00.37) [76000] 

33( 8,26) - 34( 7,27) (0,2,0) 139088.828 (*0.88) [76000] 
5( 3, 2) - 6( 2, 5) (0,0,1) 139183.562 ('0.70) [76000] 
5( 3, 3) - 6( 2, 4) (0,0,0) 139355.06 ( 0.08) [70055J 

26( 7,19) - 27( 6,22) (0,0,0) 139474.54 ( 0.08) [70055J 
6( 2, 4) - 6( I, 5) (0,0,0) 140306.17 ( 0.08) [70055] 
5{ 3, 3) - 6( 2, 4) (1,0,0) 140319.154 (*0.48) [760001 

57( 9,49) - 56(10,46) (0,1,0) 140463.781 ('0.47) [76000J 
46{ 7,39) - 45( 8,38) (0,1,0) 140549.261 (*0.28) [76000] 

6( 2, 4) - 6( 1, 5) (1,0,0) 140589.229 (*0.30) [76000J 
8( 2, 6) - 8( 1, 7) (0,2,0) 140623.595 (*0.26) [76000] 

57(13,45) - 58(12,46) (0,0,0) 140800.16 ( 0.08) [700551 
57(13,45) - 58(12,46) (0,0,0) 140800.562 (*0.07) [76000] 
32( 8,24) - 33( 7,27) (0,1,0) 140967.656 (·0.13) [76000] 
1O( 4, 7) - Il( 3, 8) (0,0,1) 141767.609 (°!.l5) [76000] 
5( 2. 3) - 5( 1, 4) (0,0,1) 141831.070 ('0.28) [76000] 

22( 2,20) - 23( 1,23) (0,2,0) 141924.400 (*0.78) [76000] 
16( 5,Il) - 17( 4,14) (0,1,0) 142044.09 ( 0.10) [64011] 
11( 4, 8) - 12( 3, 9) (0.2,0) 142067.529 (°0.39) [76000] 
22( 6,16) - 23( 5,19) (0,2,0) 142205.693 (°0.64) [76000] 
56( 9,47) - 55(10,46) (0,0,0) 142690.18 ( 0.(8) [70055] 
16( 2,14) - 16( 1,15) (0,0,0) 143057.11 ( 0.(8) [70055J 
31( 8,24) - 32( 7,25) (0,0,0) 143357.80 ( 0.08) [70055] 

6( 2, 4) - 6( I, 5) (0,1,0) 143663.781 ('0.04) [76000] 
53(12,4.2) - 54(11,43) (0,1,0) 143936.875 ('0.64) [76000] 

5( 3, 3) - 6( 2, 4) (0,1,0) 145331.275 (°0.05) [76000J 
43( 4,40) - 42( 5,37) (0,1,0) 145625.408 ('0.24) [76000] 
16( 2,14) - 16( 1,15) (0,1,0) 145740.026 ('0.04) [76000] 
51( 8,44) - 50( 9,41) (0,0,0) 145970.29 ( 0.08) [70055] 
13( 1,12) - 13( 0,13) (0,0,1) 146078.271 (*0.87) [76000J 
40( 6,34) - 39( 7,33) (0,0,0) 146393.72 ( 0.08) [70055] 
W( 4. 6) - Il( 3, 9) (0,0,0) 146550.08 ( 0.08) [70055J 
4( '2, 2) - 4( 1, 3) (0,0,0) 146605.52 ( 0.08) [70055] 

15( 5,10) - 16( 4,13) (0,0,1) 146848.648 (°1.62) [76000] 
4( 2, 2) - 4( 1, 3) (1,0,0) 146870.912 ('0.21) [76000] 

37( 9,29) - 38( 8,30) (0,1,0) 146992.295 (°0.22) [76000] 
33( 4,30) - 32( 5,27) (O,l!O) 147129.954 (00.14) [76000J 

6( 2, 4) - 6( 1, 5) (0,2,0) 147184.818 (·0.19) [76000] 
36( 9,27) - 37( 8,30) (0,0,0) 147239.28 ( 0.(8) [70055] 

3( 2, 1) - 3( 1, 2) (0,0,1) 147509.101 (·0.19) [76000] 
38( 9,29) - 39( 8,32) (0,2,0) 147660.541 (°1.32) [76000] 
21( 6,16) - 22( 5,17) (0,1,0) 148089.107 ('0.07) [760001 
W( 4, 6) - 11( 3, 9) (1,0,0) 148116.145 (00.98) [76000] 
16( 2.14) - 16( 1,15) (0.2,0) 148521.645 ('0.65) [760001 
58(13.45) - 59(12,48) (0,1,0) 149288.012 (·0.93) [760001 

6( 1,6) - 5( 0, 5) (0,0,1) 149709.312 (*0.44) [76000] 
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TABLE 51.7. The m-icrowave spectrum of S02-Continued 

Isotopic species f(K~,K'-+J - J"(K~,K",J (vl'v2,vJ Frequency (Vne.) Reference 
(MHz) (MHz) 

160 32S160 4{ 2, 2) - 4{ 1, 3) (0,1,0) 150060.401 ('0.04) [76000J 
15( 5,11) - 16( 4,12) (0,0,0) 150381.10 ( 0.08) [70055J 
41( 6,36) - 40( 7,33) (0,0,0) 150486.92 ( 0.08) [70055] 
27( 7,21) - 28( 6,22) (0,2,0) 150675.168 ('0.89) [76000] 
41(10,32) - 42( 9,33) (0,0,0) 150878.81 ( 0.08) [7oo55J 
37( 5,33) - 36( 6,30) (0,1,0) 151196.911 (*0.18) [76000] 

2( 2, 0) - 2( 1, 1) (0,0,0) 151378.63 ( 0.08) (70055) 

5( 3, 3) - 6( 2, 4) (0,2,0) 151584.312 (*0.28) [76000] 

2( 2, 0) - 2( I, I) (1,0,0) 151624.281 (*0.20) [76000J 
18( 2,16) - 17( 3,15) (0,2,0) 151680.868 ('0.29) [76000] 
23( 3,20) - 22( 4,19) (0,0,1) 151921.725 (*1.45) [76000] 
52( 8,44) - 51( 9,43) (0,1,0) 152220.681 (*0.43) [76000J 
15( 5,11) - 16( 4,12) (1,0,0) ]52592.998 ('1.66) (76000) 
42(10,32) - 43( 9,35) (0,],0) ]52915.867 (*0.35) [76000] 
47( 7,41) - 46( 8,38) (0,1,0) 153208.401 ('0.32) [76000] 
16( 5,11) - I7( 4,14) (0,2,0) 153307.461 (*0.60) [76000J 
43( 4,40) - 42( 5,37) (0,0,0) 153677.14 ( 0.08) [70055J 

4{ 2, 2) - 4{ I, 3) (0,2,0) 153679.656 (*0.16) [76000] 
2( 2, 1) - 2( I, 2) (0,0,1) 154137.548 (*0.25) [76000] 

46(1l,35) - 47(10,38) (0,0,0) 154373.34 ( 0.08) 170055J 
2( 2, 0) - 2( I, 1) (0,1,0) 154896.339 ('0.04) 176000] 

lO( 4, 6) - Il( 3, 9) (0,1,0) 154925.338 (*0.05) [76000J 
26( 7,19) - 27( 6,22) (0,1,0) 154937.104 (*0.10) [76000] 
20( 6,14) - 2I( 5,17) (0,0,0) 155389.62 ( 0.08) [70055J 
13( 1,12) - 12( 2,11) (0,0,1) 156544.379 ('0.59) [76000) 
4{ 3, 2) - 5( 2, 3) (0,0,1) 156762.250 (*0.83) [76000] 

33( 4,30) - 32( 5,27) (0,0,0) 157135.415 (*0.03) [76000] 
18( 2,16) - 17( 3,15) (0,1,0) 157562.676 ('0.05) [760001 
51(12,40) - 52(11,41) (0,0,0) 157687.346 (*0.03) [76000] 
54{ 5,49) - 55( 4,52) (0,0,0) 157769.895 (*0.25) [76000J 

3( 2, 2) - 3( 1, 3) (0,0,0) 158199.74 I 0.08) /70055] 
3( 2, 2) - 3( I, 3) (1,0,0) 158411.759 (*0.19) [76000] 
2( 2, 0) - 2( I, 1) (0,2,0) 158578.194 (*0.16) [76000] 

47(1l,37) - 48(10,38) (0,1,0) 158599.496 (*0.55) [760001 
46( 7,39) - 45( 8.38) (0,0,0) 158845.08 ( 0.08) [70055] 
IO( 0,10) - 9( 1, 9) (0,2,0) 158895.147 ('0.23) [76000J 
25( 7,19) - 26( 6,20) (0,0,0) 159447.96 ( 0.08) [70055J 

4{ 2, 3) - 4{ I, 4) (0,0,1) 159510.614 (*0.19) [76000] 
32( 8,24) - 33( 7,27) (0,2,0) 159540.648 ('1.25) (76000) 
55( 5,51) - 54{ 6,48) (0,1,0) 159760.885 (*0.93) [76000J 
10( 0,10) - 9( 1, 9) (1,0,0) 159799.148 (*0.38) [76000] 
lO( 0,10) - 9( 1, 9) (0,1,0) 159887.217 (*0.04) [76000J 
IS( 2,16) - 181 1,17) (0,0,0) 160342.99 ( 0.08) 1700551 
18( 2,16) - 17( 3,15) (1,0,0) 160527.636 (*0.95) [76000J 
4{ 3, I) - 5( 2,4) (0,0,0) 160543.06 ( 0.08) [70055] 

lOr 0,]0) - 9( I, 9) (O,O,O) 160827.88 ( 0.08) [70055) 
56(13,43) - 57(12,46) (0,0,0) 160831.418 ('0.07) [76000] 
31( 8,24) - 32( 7,25) (0,1,0) 161118.096 (*0.17) [76000] 
15( 5,11) - 16( 4,12) (0,1,0) 161153.650 (°0.06) [76000J 

4( 3, 1) - 5( 2, 4) (1,0,0) 161391.932 ('0.58) [76000] 
3( 2, 2) - 3( 1, 3) (0,1,0) 161799.203 ("0.04) [76000J 

21( 6,16) - 22( 5,17) (0,2,0) 161835.117 (·0.87) [76000] 
9( 4, 5) - 10( 3, 8) (0,0,1) 162493.031 ('1.50) [76000] 

24{ 3,21) - 23( 4,20) (0,2,0) 162604.091 (00.47) [76000] 
57( 9,49) - 56(10,46) (0,0,0) 162973.170 ('0.03) (76000) 
18( 2,16) - 18( 1,17) (0,1,0) 162976.647 (·0.04) [760001 
14{ 1,13) - 14{ 0,14) (1,0,0) 163031.582 (*0.83) [76000J 
I8( 2,16) - I7( 3,15) (0,0,0) 163119.360 (*0.02) [76000] 
30( 8,22) - 3l( 7,25) (0,0,0) 163567.623 (*0.02) [76000] 
14{ 1,13) - 14{ 0,14) (0,0,0) 163605.504 (*0.02) [76000] 
36( 5,31) - 35! 6,30) (0,2,0) 163607.250 (00.52) [76000] 
IO( 4, 6) - H( 3, 9) (0,2,0) 163684.936 ('0.49) [76000] 
37( 5,33) - 36( 6,30) (0,0,0) 163924.886 .('0.02) [76000] 
30( 4,26) - 29( 5,25) (0,2,0) 164041.024 (°0.48) [76000J 
52(12,40) - 53(11,43) (0,1,0) 

I 
164086.484 ('0.82) [76000] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species /(K~,K' J - J"(K~,K"J (VI'V2,V3) Frequency (Une.) Reference 

(MHz) (MHz) 

160 32S160 58( 9,49) - 57(10,48) (0,1,0) 164734.322 ('0.69) [76000J 
7( 1, 7) - 6( 0, 6) (l,0,0) 164746.421 (*0.42) [76000] 
9( 4, 6) - 10( 3, 7) (0,0,0) 165123.721 (*0.02) [76000J 
5( 2, 4) - 5( 1, 5) (0,0,0) 165144.638 (*0.01) [76000J 
7( I, 7) - 6( 0, 6) (0,0,0) 165225.412 (*0.02) [76000J 
5( 2, 4) - 5( I, 5) (1,0,0) 165321.408 (*0.22) [76000] 

42( 6,36) - 41( 7,35) (0,2,0) 165445.279 (*0.95) [76000] 
3( 2, 2) - 3( 1, 3) (0,2,0) 165562.030 (*0.16) [760001 

18( 2,16) - 18( 1,17) (0,2,0) 165681.672 (*0.93) [76000] 
14{ 1,13) - 14{ 0,14) (0,],0) 165963.756 (*0.04) [76000] 

7( 1, 7) - 6( 0, 6) (0,1,0) 166061.033 ('0.04) [76000] 
44{ 4,40) - 45( 3,43) (0,0,0) 166387.008 (*0.12) 176000J 

4{ 3, 1) - 5( 2, 4) (0,1,0) 166507.883 (*0.05) [76000] 
9( 4, 6) - 10( 3, 7) (1,0,0) 1666]1.070 (*1.25) [76000] 

35( 4,32) - 34{ 5,29) (0,1,0) 166835.105 ('0.19) . [76000J 
7( 1, 7) - 6( 0, 6) (0,2,0) 166948.943 (*0.25) [76000] 

36( 9,27) - 37( 8,30) (0,1,0) 167248.437 (*0.28) [760001 
35( 9,27) - 36( 8,28) (0,0,0) 167367.207 (*0.02) [76000] 
55( 5,51) - 54{ 6,48) (0,0,0) 167655.930 (*0.08) [76000] 
37( 9,29) - 38( 8,30) (0,2,0) 167913.738 (*1.81) [76000] 
41( 4,38) - 4O( 5,35) (0,1,0) 167978.718 (*0.26) [76000] 

6( 2, 5) - 6( 1, 6) (0,0,1) 168030.705 (*0.33) [76000] 
14{ 1,13) - 14{ 0,14) (0,2,0) 168345.363 (*0.37) [76000] 
20( 6,14) - 21( 5,17) (0,1,0) 168508.639 (*0.08) [76000] 
24{ 2,22) - 25( 1,25) (0,0,0) 168789.992 (*0.05) [76000J 

5( 2, 4) - 5( I, 5) (0,1,0) 168826.182 (*0.04) [76000] 
57(13,45) - 58(12,46) (0,1,0) 169351.664 (*Ll8) [76000] 
53( 8,46) - 52( 9,43) (0,1,0) 169363.766 (*0.52) [76000] 
34{ 3,31) - 35( 2,34) (0,0,0) 170293.687 (*0.06) [76000J 
48( 7,41) - 47( 8,40) (0,2,0) 170390.213 (*1.63) [760001 
54{ 5,49) - 55( 4,52) (0,1,0) 170506.434 (*0.85) [760001 
14{ 5, 9) - 15( 4,12) (0,0,0) 170754.654 (*0.02) [76000] 
40(10,30) - 41( 9,33) (0,0,0) 171017.867 (*0.02) [76000) 
47( 7,41) - 46( 8,38) (0,0,0) 171036.665 ('0.03) [76000J 
26( 7,19) - 27( 6,22) (0,2,0) 171100.201 (*1.22) [76000] 
24( 3,21) - 23( 4,20) (0,1,0) 171566.852 (*0.07) [760001 
15( 5,11) - 16( 4,12) (0,2,0) 172419.914 ('0.78) [76000] 
5( 2, 4) - 5( 1, 5) (0,2,0) 172670.304 (*0.17) [76000) 

52( 8,44) - 51( 9,43) (0,0,0) 172728.421 ('0.03) [76000] 
4( 3, 1) - 5( 2, 4) (0,2,0) 172746.791 (*0.33) [76000J 

41(10,32) - 42( 9,33) (0,1,0) 173095.908 (*0.44) [76000] 
9( 4, 6) - 1O( 3, 7) (0,1,0) 173495.850 ('0.06) [76000J 

45(11,35) - 46(10,36) (0,0,0) 174463.721 ('0.02) [76000] 
25( 7,19) - 26( 6,20) (0,1,0) 174900.713 ('0.13) [76000] 
19( 6,14) - 20( 5,15) (0,0,0) 175101.414 ('0.02) [76000] 

7( 2, 6) - 7( 1, 7) (0,0,0) 175275.702 (*0.01) [76000] 
7( 2, 6) - 7( 1, 7) (1,0,0) 175400.729 ('0.35) [76000J 

43( 6,38) - 42( 7,35) (0,1,0) 175786.381 ('0.32) [76000] 
30( 4,26) - 29( 5,25) (0,1,0) 176012.824 (*0.12) [76000] 
41( 4,38) - 4O( 5,35) (0,0,0) 176295.980 (*0.04) [76000] 
35( 4,32) - 34{ 5,29) (0,0,0) 176466.427 (*0.03) [76000] 

3( 3, 0) - 4{ 2, 3) (0,0,1) 176849.586 (*0.97) [760001 
14{ 1,13) - 13( 2,12) (0,2,0) 177008.067 (*0.30) [76000] 
50{12,38) - 51(11,41) (0,0,0) 177729.391 ('0.04) [76000J 
37( 4,34) - 36( 5,31) (0,1,0) 177865.978 (*0.23) [76000] 

24{ 2,22) - 25( 1,25) (0,1,0) 178188.158 (*0.27) [76000] 
36( 5,31) - 35( 6,30) (0,1,0) 178277.240 (*0.20) [76000] 

8( I, 8) - 7( 0, 7) (0,0,1) 178424.878 (*0.70) [76000] 

44{ 4,40) - 45( 3,43) (0,1,0) 178449.080 (*0.53) [76000J 
39( 4,36) - 38( 5,33) (0,1,0) 178611.623 (*0.25) [76000] 

46(11,35) - 47(10,38) (0,1,0) 178747.658 (*0.68) [76000] 

3( 3, 1) - 4{ 2, 2) (0,0,0) 179006.143 ('0.02) [76000) 

7( 2, 6) - 7( I, 7) (0,1,0) 179076.293 ("0.04) [76000] 

24{ 7,17) - 25( 6,20) (0,0,0) 179560.984 ('0.02) [76000] 

31( 8,24) - 32( 7,25) (0,2,0) 179675.541 (*1.69) [76000] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species J'(K~,K'.;J -r(K:.K".;J (Vl'VZOVa.! Frequency (Une.) Reference 
(MHz) (MHz) 

1603~160 8( 2, 7) - 8( I, 8) (0,0,1) 179768.235 (00.62) [76000J 
3( 3, 1) - 4( 2, 2) 11,0,0) 179770.447 (°0.66) [760(0) 

14( 1,13) - 13( 2,12) (0,1,0) 179941.142 (00.04) [76000J 
24( 3,21) - 23( 4,20) (0,0,0) 180045.344 ('0.02) [76000J 
55(13,43) - 56(12,44) (0,0,0) 180805.760 ('0;07) [76000J 
14( 1,13) - 13( 2,12) (1,0,0) 180930.597 ('0.67) [76000] 
15( 1,14) - 15( 0,15) (0,0,1) 181109.566 (°1.43) [76000] 
34( 3,31) - 35( 2,34) (0,1,0) 181262.783 (°0.40) , [76000] 
30( 8,22) - 31( 7,25) (0,1,0) 181307.770 ('0.21) [76000] 
8( 4, 5) - 9( 3, 6) (0,0,1) 181338.510 (*1.85) [76000] 

14( 5, 9) - 15( 4,12) (0,1,0) 181501.824 (*0.07) [76000] 
H( 0,11) - 10( 1,10) (0,0,1) 181964.621 ('0.72) [760001 
20( 6,14) - 21( 5,17) (0,2,0) 182224.795 (°1.14) [760001 

9( 4, 6) - lOt 3, 7) (0,2,0) 182252.820 ('0.60) [76000J 
42( 6,36) - 41( 7,35) (0,1,0) 182543.474 ('0.33) [76000J 
14( 1,13) - 13( 2,12) (O,O,O) 182705.89 ( 0.10) [740381 

7( 2, 6) - 1( I, 7) (0,2,0) 183038.175 (*0.22) [76000] 
29( 8,22) - 30( 7,23) (0,0,0) 183582.71 ( 0.10) [74038] 
51(12,40) - 52(ll,41) (0,1,0) 184166.707 ('1.01) [76000] 
59( 9,51) - 58(10,48) (0,1,0) 184257.575 (00.83) [76000] 

3( 3, 1) - 4( 2, 2) (0,1,0) 184956.668 (*0.06) [76000] 
20( 2,18) - 20( 1,19) (0,0,0) 184969.80 ( 0.10) [74038] 
39( 5,35) - 3S( 6,32) (0,1,0) 185155.091 ('0.27) [760001 

8( 4, 4) - 9( 3, 7) (0,0,0) 185278.60 ( 0.10) [74038J 
S( 4, 4) - 9( 3, 7) (1,0,0) 186658.402 (°1.52) [76000] 

37( 4,34) - 36( 5,31) (0,0,0) 187055.577 (*0.03) [76000] 
39( 4,36) - 38( 5,33) (0,0,0) 187338.016 ('0.04) [76000J 
3S( 9,27) - 36( 8,28) (0,1,0) 187359.672 ('0.34) [16000] 
30( 4,26) - 29( 5,25) (0,0,0) 187370.33 ( 0.10) [74038] 
58( 9,49) - 57(10,48) (0,0,0) 187432.846 (*0.05) [760001 
34( 9,25) - 35( 8,28) (0,0,0) 187446.75 ( 0.10) [74038] 
20( 2.18) - 20( 1,19) (0,1,0) 187636.97 ( 0.10) [74038] 
24( 2.22) - 25( 1,25) (0,2,0) 187646.854 (°1.24) [76000] 
19( 6,14) - 20( 5,15) (0,1,0) 188212.572 ('0.10) [76000j 
9( 2, 8) - 9( I, 9) (0,0.0) 188654.948 (*0.02) [76000] 
9( 2, 8) - 9( I, 9) (1,0,0) 188711.535 (*0.54) [76000] 
2( 2, 1) - I( I, 0) (0,0,1) 189205.939 (°0.28) [76000] 

56(13,43) - 57(12,46) (0,1,0) 189358.920 ('1.45) [76000] 
53( 8,46) - 52( 9,43) (0,0,0) 189575.30 ( 0.10) [74038J 
48( 7,41) - 47( 8,40) (0,1,0) 189785.362 (*0.51) [760001 
13( 5, 9) - 14( 4,10) (0,0,0) 190148.65 ( 0.10) [74038] 
20( 2,18) - 20( 1,19) (0,2,0) 190344.781 ('1.38) [76000] 
43( 6,38) - 42( 7,35) (0,0,0) 191020.89 ( 0.10) [74038J 
25( 7,19) - 26( 6,20) (0,2,0) 191051.654 (·1.60) [76000] 
39(10,30) - 4O( 9,31) (0,0,0) 191066.910 ('0.02) [76000J 
39(10,30) - 40( 9,31) (0,0,0) 191061.23 ( 0.10) [74038J 

3( 3, 1) - 4( 2, 2) (0,2,0) 191181.340 ('0.37) (76000] 
36( 5,31) - 3S( 6,30) (0,0,0) 192236.18 ( 0.10) [74038] 
9( 2, 8) - 9( 1,9) (0,1,0) 192612.43 ( 0.10) [74038J 
2( 2. 0) - l( I, I) (0,0,0) 192651.02 ( 0.30) [65015J 
2( 2, 0) - 1(. I, 1) (1,0,0) 192697.215 ('0.25) [76000] 

14( 5, 9) - 15( 4,12) (0,2,0) 192739.939 (·0.97) [76000] 
9( 1,9) - 8( 0, 8) (l,O,O) 192975.871 (°0.59) [76000] 

40(10,30) - 41( 9,33) (0,1,0) 193215.131 (°0.55) [76000] 
9( 1, 9) - 8( 0, 8) (0,0,0) 193609.49 ( 0.10) [74038J 
8( 4,4) - 9( 3, 7) (0,1,0) 193630.744 (*0.07) [760001 
9( I, 9) - 8( 0, 8) (0,1,0) 194268.841 (°0.05) [760(0) 

44(11,33) - 45(10,36) (0,0,0) 194491.500 (*0.03) [76000J 
44(11,33) - 45(10,36) (0,0,0) 194491.75 ( 0.10) [74038] 
10( 2, 9) - 10( 1,10) (0,0,1) 194766.759 (·1.00) [76000J 
9( 1, 9) - 8( 0, 8) (0,2,0) 194978.121 (·0.36) [76000] 

24( 7,17) - 2S( 6,20) (0,1,0) 194993.828 (*0.16) [76000] 
IS( 6.12) - 19( 5,15) (0,0,0) 195080.44 ( 0.10) [74038] 
19( 2,17) - IS( 3,16) (0,0,1) 195273.818 (·1.81) 176000J 
22( 3,19) - 22( 2,20) (0,0,0) 195320.394 (·0.03) [76000J 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~.K'f) - rrK~,K"J (V"V2'V~ Frequency (Unc.) Reference 
(MHz) (MHz) 

160 32
S

160 22( 3,19) - 22( 2,20) (0,0,0) 195320.70 ( 0.10) [74038J 
49( 7,43) - 48( 8,40) (0,1,0) 195972.619 (*0.52) [76oo0J 

2( 2, 0) - l( 1, 1) (0,1,0) 196177.856 (*0.06) [76000] 
9( 2, 8) - 9( 1, 9) (0,2,0) 196729.340 (*0.32) [76000] 

20( 3,17) - 20( 2,18) (0,0,0) 197142.18 ( 0.10) [74038] 
39( 5,35) - 38( 6,32) (0,0,0) 197585.500 (*0.03) [760001 
49(12,38) - 50(11,39) (0,0,0) 197709.45 ( 0.10) [74038] 
45(11,35) - 46(10,36) (0,1,0) 198817.760 (*0.83) [76000] 
42( 6,36) - 41( 7,35) (0,0,0) 198847.86 ( 0.10) [74038] 
23( 7,17) - 24( 6,18) (O,O,O) 199415.904 (·0.02) [76OO0J 
54( 8,46) - 53( 9,45) (0,1,0) 199417.650 (*0.78) [76000] 
22( 3,19) - 22( 2,20) (0,1,0) 199757.069 (·0.07) [760001 

2( 2, 0) - 1( I, 1) (0,2,0) 199867.512 (*0.20) [76000] 
16{ 1,15) - 16{ 0,16) (1,0,0) 200075.270 (·1.63) [76000] 
24( 3,21) - 24{ 2,22) (0,0,0) 200287.418 ('0.03) [76000] 
24{ 3,21) - 24{ 2,22) (0,0,0) 200287.53 ( 0.15) [70055] 
54{13,41) - 55(12,44) (0,0,0) 200727.543 (*0.07) [76000] 
16{ 1,15) - 16{ 0,16) (0,0,0) 200809.18 ( 0.15) [700551 
13( 5, 9) - 14{ 4,10) (0,1,0) 200888.182 . (*0.09) l7_6000] 
29( 8,22) - 30( 7,23) (0,1,0) 201307.924 ('0.26) [76000J 
12( 0,12) - Il( I,ll) (0,2,0) 201688.205 (*0.37) (76000) 
53( 5,49) - 52( 6,46) (0,1,0) 201784.485 ('0.84) [76000] 
19( 6,14) - 20( 5,15) (0,2,0) 201919.295 (*1.44) [76000] 
20( 3,17) - 20( 2,18) (0,1,0) 201972.18 ( 0.10) [74038] 
12( 0,]2) - 1I( I,ll) (l,O,O) 202207.247 (*0.68) [76000J 
8( 4, 4) - 9( 3, 7) (0,2,0) 202365.662 (*0.71) [76000J 

12( 0,12) - III I,ll) (0,1,0) 202562.47 ( 0.10) [74038] 
12( 0,12) - Il( I,ll) (0,0,0) 203391.55 ( 0.10) [74038] 
59(14,46) - 60(13,47) (0,0,0) 203542.732 (*0.14) [76000] 
28( 8,20) - 29( 7,23) (0,0,0) 203570.15 ( 0.10) [74038J 
16( ],15) - 16( 0,16) (0,1,0) 203652.70 ( 0.10) [74038] 
50(12,38) - 51(11,41) (0,1,0) 204186.721 ('1.22) [76000] 
18( 3,15) - 18( 2,16) (0,0,0) 204246.736 ('0.02) [76000] 
24( 3,21) - 24{ 2,22) (0,1,0) 204331.67 ( 0.10) [74038J 

7( 4, 4) - 8( 3, 5) (0,0,0) 204384.30 ( 0.10) [74038J 
Il( 2,10) - Il( I,ll) (1,0,0) 205272.722 (·0.84) [76000] 
ll( 2,10) - Il( I,ll) (0,0,0) 205300.57 ( 0.10) [74038J 
7( 4, 4) - 8( 3, 5) (1,0,0) 205674.748 ('1.79) [76000] 

16( 1,15) - 16( 0,16) (0,2,0) 206514.907 (*0.59) [760001 
10( 1,10) - 9( 0, 9) (0,0,1) 206578.948 ('1.02) [760°°1 
59( 9,51) - 58(10,48) (0,0,0) 206786.909 ('0.05) [76000] 
34{ 9,25) - 35( 8,28) (0,1,0) 207420.160 ('0.42) [76000J 
33( 9,25) - 34{ 8,26) (0,0,0) 207421.38 ( 0.15) [70055] 
18( 6,12) - 19( 5,15) (0,1,0) 208172.172 (*0.12) [76000] 
48( 7,41) - 47( 8,40) (O,O,O) 208302.80 ( 0.15) [70055J 

3( 2, 2) - 2( ], 1) (1,0,0) 208669.602 (*0.28) [76000J 
3( 2, 2) - 2( 1, 1) (0,0,0) 208700.32 ( 0.15) [70055] 

55(13,43) - 56(12,44) (0,1,0) 209310.061 (*1.74) [76000J 
18{ 3,15) - 18( 2,16) (0,1,0) 209433.782 (*0.07) [76000] 

H( 2,10) - Il( 1,11) (0,1,0) 209454.195 ('0.04) [76000J 
53( 5,49) - 52( 6,46) (0,0,0) 209874.37 ( 0.15) [70055J 
I2( 5, 7) - 13( 4,10) (0,0,0) 209936.05 ( 0.15) [70055] 

15( 1,14) - 14{ 2,13) (0,0,1) 209991.420 (*1.24) [76000] 
60( 9,51) - 59(10,50) (0,1,0) 210563.102 ('1.20) (76000) 

38(10,28) - 39( 9,31) (0,0,0) 211052.832 (·0.03) [76000] 

38(10,28) - 39( 9,31) (0,0,0) 211053.10 ( 0.15) [70055] 

3( 2, 1) - 2( I, 2) (0,0,1) 2ll460.819 (*0.27) [76000] 

13( 5, 9) - 14{ 4,10) (0,2,0) 212117.596 (*1.17) [76000] 

3( 2, 2) - 2( I, 1) (0,1,0) 212177.490 (*0.06) (76000) 

7( 4, 4) - 8( 3, 5) (0,1,0) 212726.061 ('0.08) [76000] 

12( 2,11) - 12( 1,12) (0,0,1) 213007.158 ('1.49) [76000] 

26( 3,23) - 26{ 2,24) (0,0,0) 213068.40 ( 0.15) [70055] 

55( 8,48) - 54{ 9,45) (0,1,0) 213177.160 ('0.84) [76000] 

39(10,30) - 40( 9,31) (0,1,0) 213245.437 ('0.65) (76000) 

20( 2,18) - 19( 3,17) (0,2,0) 213398.076 (*0.62) [76000] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K:,x'..) - rrK:,x~ (v"v2>v,j Frequency (Une.) Reference 

(MHz) (MHz) 

1·032S1·0 49( 7,43) - 48( 8,40) (0,0,0) 213703.00 ( 0.15) [70055] 

Il( 2,10) - Il( I,ll) (0,2,0) 213765.113 (*0.45) [76000) 

43(11,33) - 44(10,34) (0,0,0) 214451.631 (*0.03) [76000J 

43(11,33) - 44(10,34) (0,0,0) 214451.89 ( 0.15) [70055] 

41( 5,37) - 40( 6,34) (0,1,0) 214491.553 ('0.37) [76000] 

16( 3,13) - 16( 2,14) (0,0,0) 214689.38 ( 0.15) [70055] 

17( 6,12) - IS( 5,13) (0,0,0) 214728.33 ( 0.15) [70055] 

45( 6,40) - 44( 7,37) (0,1,0) 214760.519 (*0.48) [760ooJ 
23( 7,17) - 24( 6,18) (0,1,0) 214835.549 (*0.19) [76OOOJ 
18( 3,15) - 18( 2,16) (0,2,0) 214899.748 (*1.62) [76000J 
26( 2,24) - 27( 1,27) (0,0,0) 215094.54 ( 0.15) [70055J 

3( 2, 2) - 2( 1, 1) (0,2,0) 215817.307 (*0.22) [76000] 

22( 2,20) - 22( 1,21) (0,0,0) 216643.315 (*0.03) [76000] 
26( 3,23) - 26( 2,24) (0,1,0) 216758.621 (*0.14) [76000] 
48(12,36) - 49(11,39) (0,0,0) 217633.516 (*0.04) [76000] 
44(11,33) - 45(10,36) (0,1,0) 218825.004 (*0.99) [76000] 
20( 2,18) - 19( 3,17) (0,1,0) 218995.836 (*0.06) [76000] 
22( 7,15) - 23( 6,18) (0,0,0) 219276.002 ('0.02) [76000] 
22( 2,20) - 22( 1,21) (0,1,0) 219465.578 (*0.06) [76000] 
54( 8,46) - 53( 9,45) (0,0,0) 220102.68 ( 0.15) [70055J 
16( 3,13) - 16( 2,14) (0,1,0) 220165.277 (*0.06) [76000] 
53(13,41) - 54(12,42) (0,0,0) 220597.14 ( 0.15) [70055] 
53(13,41) - 54(12,42) (0,0,0) 220598.000 ('0.08) [76000] 
56( 5,51) - 57( 4,54) (0,0,0) 220618.273 (*0.43) [76000] 
12( 5, 7) - 13( 4,10) (0,1,0) 220657.711 ('0.10) [76000J 
Il( I,ll) - 10( 0,10) (1,0,0) 221163.508 (*0.86) [76000] 
28( 8,20) - 29( 7,23) (0,1,0) 221277.361 ('0.31) [76000] 

7( 4, 4) - 8( 3, 5) (0,2,0) 221449.883 (*0.82) [76000] 
44( 6,38) - 43( 7,37) (0,2,0) 221739.160 ('1.85) [76000J 
18( 6,12) - 19( 5,15) (0,2,0) 221857.131 (*1.76) [76000J 
H( I,ll) - 10( 0,10) (0,0,0) 221965.21 ( 0.15) [70055) 
Il( I,ll) - 10( 0,10) (0,1,0) 222424.370 (°0.05) [76000] 
36( 3,33) - 37( 2,36) (0,0,0) 222868.850 (·0.10) [76000] 
Il( I,ll) - 10( 0,10) (0,2,0) 222928.633 (00.49) [76000] 
58(14,44) - 59(13,47) (0,0,0) 223347.070 (00.14) [76000] 
27( 8,20) - 28( 7,21) (0,0,0) 223434.47 ( 0.15) (70055) 
13( 0,13) - 12( 1,12) (0,0,1) 223473.266 (·1.23) [76000J 
4( 2, 3) - 3( 1, 2) (0,0,1) 223516.044 (*0.34) [76000] 
6( 4, 2) - 7( 3, 5) (0,0,0) 223883.650 (·0.02) [76000] 

49(12,38) - 50(11,39) (0,1,0) 224145.268 (*1.45) [76000] 
20( 2,18) - 19( 3,17) (0,0,0) 224264.830 (·0.02) [76000] 
46( 4,42) - 47( 3,45) (0,0,0) 224473.088 (*0.21) [76000] 
38( 5,33) - 37( 6,32) (0,2,0) 224810.581 (·1.12) [76000J 
13( 2,12) - 13( 1,13) (1,0,0) 225027.641 (*1.40) [760ooJ 
13( 2,12) - 13( 1,13) (0,0,0) 225153.671 (·0.02) [76000J 
26( 2,24) - 27( 1,27) (0,1,0) 225833.514 (·0.40) [76000] 
16( 3,13) - 16( 2,14) (0,2,0) 225930.732 (*1.18) [76000] 
14( 3,1I) - 14( 2,12) (0,0,0) 226300.019 (*0.02) [76000J 
41( 5,37) - 40( 6,34) (0,0,0) 226508.507 (·0.04) [76000] 
32( 9,23) - 33( 8,26) (0,0,0) 227335.566 (·0.03) [76000] 
33( 9,25) - 34( 8,26) (0,1,0) 227377.711 (*0.49) [76000] 
17( 6,12) - 18( 5,]3) (0,1,0). 227803.072 (·0.14) (76000) 
26( 3,23) - 25( 4,22) (0,2,0) 228279.972 (·Ll3) [76000J 
32( 4,28) - 31( 5,27) (0,2,0) 229168.081 (·1.28) [76000] 
54(13,41) - 55(12,44) (0,1,0) 229208.863 (*2.04) [76000] 
Il( 5, 7) - 12( 4, 8) (0,0,0) 229347.744 (*0.02) [76000] 
13( 2,12) - 13( 1,13) (0,1,0) 229545.219 (*0.05) [76000J 
45( 6,40) - 44( 7,37) (0,0,0) 229749.885 (·0.04) [76000] 
37(10,28) - 3S( 9,29) (0,0,0) 230964.932 (*0.03) [76000] 
16( ],15) - ]S( 2,14) (0,2,0) 231071.227 (*0.54) [76000] 
12( 5, 7) - 13( 4,10) (0,2,0) 231867.303 (*1.38) [76000] 
14( 3,11) - 14( 2,12) (0,1,0) 231980.514 (·0.06) [76000J 
6( 4, 2) - 7( 3, 5) (0,1,0) 232210.148 (*0.09) [76000J 

5l( 5,47) - 50( 6,44) (0,1,0) 232463.414 (*0.76) [76000] 
38(10,28) - 39( 9,31) (0,1,0) 233212.213 ('0.77) [76000J 
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TABLE 51.7. The microwave spectrum of SOr-Continued 

Isotopic species I(K~.K'.J - r(K~,K".J (V 1,V2,V,,) Frequency (Une.) Reference 
(MHz) (MHz) 

160 32S160 55( 8,48) - 54( 9,45) (0,0,0) 233345.396 (00.04) [76000] 
6O( 9,51) - 59(10,50) (0,0,0) 233400.941 (*0.09) [760001 
16( 1,15) - 15( 2,14) (0,1,0) 233724.880 (*0.05) [76000] 
59{14,46) - 60(13,47) (0,1,0) 234010.068 (*2.80) [76000] 
13( 2,12) - 13( 1,13) (0,2,0) 234091.430 ('0.63) [76000] 
28( 3,25) - 28( 2,26) (0,0,0) 234187.157 (00.05) [76000] 
16( 1,15) - 15( 2,14) (1,0.0) 234250.573 (*1.50) [760001 
42(11,31) - 43(10,34) (0,0,0) 234352.781 (*0.03) [76000] 
16( 6,10) - 17( 5,13) (0,0,0) 234421.686 ('0.02) [76000] 
22( 7,15) - 23( 6,18) (0,1,0) 234678.553 ('0.22) [76000] 
4( 2, 2) - 3( I, 3) (1,0.0) 234989.283 ('0.32) [76000] 
4( 2, 2) - 3( 1, 3) (0,0,0) 235151.686 (*0.02) [76000] 

12( 1,12) - Il( O,ll) (0,0,1) 235224.596 (*1.44) [76000] 
56( 5,51) - 57( 4,54) (0,1,0) 235295.598 ('1.60) [76000J 
36( 3,33) - 37( 2,36) (0,1,0) 235342.049 ('0.63) [76000J 
16( 1,15) - 15( 2,14) (0,0,0) 236216.655 (*0.02) [76000) 
26( 3,23) - 25( 4,22) (0,1,0) 237062.250 (*0.10) [76000] 
12( 3, 9) - 12( 2,10) (0,0,0) 237068.87 ( 0.15) [70055] 
47(12,36) - 48(11,37) (0,0,0) 237502.080 ('0.05) [76000J 
43( 5,39) - 42( 6,36) (0,1,0) 237521.157 ('0.47) [76000J 
28( 3,25) - 2S( 2,26) (0,1,0) 237602.222 (*0.21) [76000) 
12( 3, 9) - 12( 2,10) (1,0,0) 237623.522 (*1.44) [76000J 
14( 3,11) - 14( 2,12) (0,2,0) 237952.324 ('0.89) [76000] 
51( 7,45) - 50( 8,42) (0,1,0) 238034.485 (*0.79) [76000] 
46( 4,42) - 47( 3,45) (0,1,0) 238243.297 (·0.87) [76000J 
Il( 3, 8) - Il( 2, 9) (0,0,1) 238650.915 (*1.48) [76000] 
4( 2, 2) - 3( 1, 3) (0,1,0) 238697.625 (*0.06) [76000] 

43(11,33) - 44(10,34) (0,1,0) 238765.117 ("1.l6) [76000J 
2l( 7,15) - 22( 6,16} (0,0,0) 238992.557 ("0.03) [76000J 
44( 6,38) - 43( 7,37) (0,1,0) 239195.120 (*0.56) [76000] 
3S( 5,33) - 37( 6,32) (0,1,0) 239752.482 (°0.35) [76000J 
Il( 5, 7) - 12( 4, 8) (0,1,0) 240057.256 (*0.12) [76000] 
52(13,39) - 53(12,42) (0,0,0) 240420.023 (*0.08) [76000] 
6( 4, 2) - 7( 3, 5) (0,2,0) 240917.434 (*0.92) [76000] 

18( 1,17) - 18( 0,18) (0,0,0) 240942.781 (·0.02) [76000] 
51( 5,47) - 50( 6,44) (0,0,0) 241044.741 (*0.06) [76000] 
27( 8,20) - 28( 7,21) (0,1,0) 241126.037 ('0.36) [76000] 
32( 4,28) - 31 ( 5,27) (0,1,0) 241193.706 (*0.19) [76000J 

5( 2, 4) - 4( 1, 3) (I ,0,0) 241426.511 (*0.42) [760001 
5( 2, 4) - 4( 1, 3) (0,0,0) 241615.762 ('0.02) [76000] 

50( 7,43) - 49( 8,42) (0,1,0) 242239.609 (°0.86) [76000] 
4( 2, 2) - 3( 1, 3) (0,2,0) 242404.382 ("0.24) [76000] 

14( 0,14) - 13( 1,13) (0,2,0) 242754.134 ('0.57) [76000] 
12( 3, 9) - 12( 2,10) (0,1,0) 242872.822 ('0.05) [76000] 
14( 0,14) - 13( 1,13) (1,0,0) 242926.656 (°1.24) [76000J 
5( 4, 2) - 6( 3, 3) (0,0,0) 243087.725 (*0.02) [76000] 

57(14,44) - 58(13,45) (0,0,0) 243108.125 (*0.15) [76000] 
26( 8,18) - 27( 7,21) (0,0,0) 243245.324 ("0.03) [76000J 
14( 0,14) - 13( 1,13) (0,1,0) 243522.604 ('0.05) [76000J 
48(12,36) - 49(11,39) (0,1,0) 244047.814 ('1.68) [76000] 
14( 0,14) - 13( 1,13) (0,0,0) 244254.171 ('0.02) [76000] 
IS( 1,17) - 18( 0,18) (0,1,0) 244386.519 ('0.07) [76000J 
5( 2, 4) - 4( I, 3) (0,1,0) 245002.644 ("0.06) [76000] 

26( 3,23) - 25( 4,22) (0,0,0) 245339.367 (*0.03) [760001 
10( 3, 7) - 1O( 2, 8) (0,0;0) 245563.425 ('0.02) [76000] 

9( 3, 6) - 9( 2, 7) (0,0,1) 245765.351 ('0.90) [76000] 
1O( 3, 7) - 1O( 2, 8) (1,0,0) 246054.197 ('0.84) [76000J 
31( 9,23) - 32( 8,24) (0,0,0) 247169.510 ('0.03) [76000] 

32( 9,23) - 33( 8,26), (0,1,0) 247274.121 ('0.58) [76000] 
16( 6,10) - 17( 5,13) (0,1,0) 247485.146 (*0.17) [76000] 
18( 1,17) - 18( 0,18) (0,2,0) 247852.195 ('0.94) [76000J 
15( 2,14) - 15( 1,15) (0,0,0) 248057.371 ('0.02) [76000] 

5( 2, 4) - 4( 1, 3) (0,2,0) 248551.895 (*0.28) [76000] 
56( 8,48) - 55( 9,47) (0,1,0) 248828.559 ('1.29) [76000] 
1O( 5, 5) - Il( 4, 8) (0,0,0) 248830.937 ('0.02) [76000] 

J. Phys. Chem. Ref. Data, Vol. 1, No. 4,1918 



1664 FRANK J. LOVAS 

TABLE 51.7. The m,crowave spectrum of S02-Continued 

leoiopic species J'(K~J(',J - rrK~,K",J (vl'v2,v:J Frequency (Vnc.) Reference 
(MHz) (MHz) 

160325160 12( 3, 9) - 12( 2,10) (0.2,0) 248964.379 (*0.66) [76000] 
43( 5,39) - 42( 6,36) (0,0,0) 248995.335 (*0.04) [760001 
53(13,41) - 54(12,42) (0,1,0) 249056.648 (*2.37) '[76000J 

7( 3, 4) - 7( 2, 5) (0,0,1) 250073.916 (·0.41) [76000J 
13( 1,13) - 12( 0,12) (1,0,0) 250214.698 (·1.34) [760001 
36(10,26) - 37( 9,29) (0,0,0) 250816.436 (*0.04) [76000] 
47( 6,42) - 46( 7,39) (0,1,0) 250980.296 (*0.67) [76000] 
49( 5,45) - 48( 6,42) (0,1,0) 250997.988 ('0.70) [76000J 
l3( 1,13) - 12( 0,12) (0,0,0) 251199.620 (*0.02) [76000] 
8( 3, 5) - 8( 2, 6) (0,0,0) 251210.591 (*0.02) [76000] 

Il( 5, 7) - 12( 4, 8) (0,2,0) 251253.568 (*1.60) [76000] 
5( 4. 2) - 6( 3, 3) (0,1,0) 251401.199 (*0.10) [76000] 

1O( 3, 7) - lO( 2, 8) (0,1,0) 251428.462 (*0.05) [76000] 
13( 1,13) - 12( 0,12) (0,1,0) 251450.114 (*0.06) [76000] 
8( 3, 5) - 8( 2, 6) (1,0,0) 251649.421 (*0.48) [76000] 

13( 1,13) - 12( 0,12) (0,2,0) 251738.583 (*0.65) [76000] 
5( 3, 2) - 5( 2, 3) (0,0,1) 252147.794 (*0.44) [76000] 

45( 5,41) - 44( 6,38) (0,1,0) 252410.468 (·0.56) [76000] 
32( 4,28) - 31( 5,27) (0,0,0) 252564.151 ("0.03) [760001 
15( 2,14) - 15( 1,15) (0,1,0) 252730.968 (*0.06) [76000] 
3( 3, 0) - 3( 2, 1) (0,0,1) 252856.529 (*0.81) [76000J 

37(10,28) - 38( 9,29) (0,1,0) 253105.795 (*0.89) [76000J 
4( 3, 2) - 4( 2, 3) (0,0,1) 253124.839 (*0.63) [76000] 
6( 3, 4) - 6( 2, 5) (0,0,1) 253654.572 (*0.33) [76000J 

58(14,44) - 59(13,47) (0,1,0) 253790.428 (*3.23) [76000] 
38( 5,33) - 37( 6,32) (0,0,0) 253936.192 (*0.04) [76000] 
15( 6,10) - 16( 5,11) (0,0,0) 253956.668 (*0.03) [76000J 
41(11,31) - 42(10,32) (0,0,0) 254194.611 (*0.04) [76000] 

6( 3, 3) - 6( 2, 4) (0,0,0) 254280.544 (*0.02) [76000] 
24( 2,22) - 24( 1,23) (0,0,0) 254283.374 (·0.03) [76000] 
21( 7,15) - 22( 6,16) (0,1,0) 254380.596 (·0.26) [76000] 

6( 3, 3) - 6( 2, 4) (1,0,0) 254688.118 (*0.32) [76000J 
6( 2, 5) - 5( I, 4) (0,0,1) 254795.300 (*0.68) [76000] 
8( 3, 6) - 8( 2, 7) (0,0,1) 254957.067 (*0.61) [76000] 
4( 3, 1) - 4( 2, 2) (0,0,0) 255553.313 (*0.02) [76000] 

51( 7,45) - 50( 8,42) (0,0,0) 255595.366 (*0.04) [76000] 
44( 6,38) - 43( 7,37) (0,0,0) 255818.651 (*0.05) [76000] 

5( 2, 3) - 4( I, 4) (0,0,1) 255873.201 (·0.42) [76000] 
4( 3, 1) - 4( 2, 2) (l,O,O) 255947.531 (*0.47) [76000] 
3( 3, 1) - 3( 2, 2) (0,0,0) 255958.056 (*0.02) [76000] 
5( 3, 3) - 5( 2, 4) (0,0,0) 256246.953 (·0.02) [76000] 
3( 3, 1) - 3( 2, 2) (1,0,0) 256347.972 (*0.57) 176000J 
5( 3, 3) - 5( 2, 4) (1,0,0) 256633.038 ('0.37) [76000] 

57( 8,50) - 56( 9,47) (0,1,0) 256919.037 (*1.26) [76000J 
8( 3, 5) - 8( 2, 6) (0,1,0) 257099.235 ('0.06) [76000J 
7( 3, 5) - 7( 2, 6) (0,0,0) 257099.968 (*0.02) [76000] 

46(12,34) - 47(11,37) (0,0,0) 257319.051 (*0.06) [76000] 
47( 5,43) - 46( 6,40) (0,1,0) 257380.825 (·0.64) [76000] 
24( 2,22) - 24( 1,23) (0,1,0) 257420.291 (*0.09) [76000] 

7( 3, 5) - 7( 2, 6) (1,0,0) 257475.873 (*0.36) [76000] 
lO( 3, 8) - 10( 2, 9) (0,0,1) 257494.589 (*1.15) [76000] 
IS( 2,14) - 15( 1,15) (0,2,0) 257556.652 (*0.88) [76000] 
lOt 3, 7) - IO( 2, 8) (0,2,0) 257575.362 (*0.46) [76000] 
32( 4,28) - 32( 3,29) (0,0,0) 258388.933 (*0.12) [76000] 
42(11,31) - 43(10,34) (0,1,0) 258646.305 (*1.33) [76000J 
20( 7,13) - 21( 6,16) (0,0,0) 258666.986 (*0.03) [76000] 

9( 3, 7) - 9( 2, 8) (0,0,0) 258942.195 (*0.02) [76000] 
9( 3, 7) - 9( 2,8) (1,0,0) 259297.383 (*0.64) [76000] 

lOt 5, 5) - ll( 4, 8) (0,1,0) 259525.318 (*0.13) 1760001 
30( 4,26) - 30( 3,27) (0,0,0) 259599.582 (*0.10) [760001 

5( 4, 2) - 6( 3, 3) (0,2,0) 260094.680 (*1.01) [76000] 
6( 3, 3) - 6( 2, 4) (0,1,0) 260176.026 (*0.07) [76000] 

51(13,39) - 52(12,40) (0,0,0) 260195.303 ('0.09) [76000] 
49( 5,45) - 48( 6,42) (0,0,0) 260269.442 (*0.06) 176000J 
26( 8,18) -27( 7,21) (0,1,0) 260920.154 (*0.42) [76000] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K'..,K',J - rrK~,K"J (V 1,V2,VJ Frequency (Une.) 1 Reference 
(MHz) (MHz) 

I 

160 32S160 50( 7,43) - 49( 8,42) (0,0,0) 261062.860 (*0.06) [76000] 
4( 3, 1) - 4( 2, 2) (0,1,0) 261450.125 ('0.07) [76000] 

12( 3,10) - 12( 2,11) (0,0,1) 261762.927 ('1.86) [76000] 
3( 3, 1) - 3( 2, 2) (0,1,0) 261855.090 ('0.08) [76000] 
5( 3, 3) - 5( 2, 4) (0,1,0) 262144.767 ('0.07) [76000J 

Il( 3, 9) - Il( 2,10) (0,0,0) 262256.893 (*0.02) [76000] 
4( 4, 0) - 5( 3, 3) (0,0,0) 262334.039 ('0.02) [76000J 

28( 2,26) - 29( 1,29) (0,0,0) 262524.652 (*0.09) [76000] 
H( 3, 9) - H( 2,10) (1,0,0) 262576.573 ('1.11) [76000J 
56(14,42) - 57(13,45) (0,0,0) 262827.828 (*0.15) [76000J 
25( 8,18) - 26( 7,19) (0,0,0) 262969.605 (*0.04) [76oo0J 

7( 3, 5) - 7( 2, 6) (0,1,0) 262999.658 (*0.06) [76000] 
45{ 5,41) - 44( 6,38) (0,0.0) 263216.665 ('0.05) [76000} 

8( 3, 5) - 8( 2. 6) (0,2.0) 263264.725 (*0.30) [76000] 
30( 3,27) - 30( 2,28) (0.0,0) 263544.142 ('0.07) [76000] 
47(12,36) - 48(11,37) (0.1,0) 263895.250 (*1.93) [76000J 
32( 4,28) - 32( 3,29) (0,1,0) 264129.526 (*0.67) [76000] 

9( 3, 7) - 9( 2. 8) (0,1.0) 264846.138 ('0.06) [76000] 
34( 4.30) - 34( 3,31) (0,0,0) 265482.304 ('0.15) [76000] 
47( 6,42) - 46( 7,39) (0,0,0) 265608.501 (*0.05) [76000J 
30( 4,26) - 30( 3,27) (0,1,0) 266030.473 ('0.49) [760001 

6( 3, 3) - 6( 2, 4) (0,2,0) 266345.145 ('0.25) [76000J 
30( 3,27) - 30( 2,28) (0,1,0) 266815.483 (*0.31) [76000] 
30( 9,21) - 31( 8,24) (0,0,0) 266943.039 ('0.04) [76000] 
IS( 6,10) - 16( S,Il) (0,1,0) 267006.398 (*0.19) [76000] 
31( 9,23) - 32( 8,24) (0,1,0) 267090.934 (·0.66) [76000] 
47( 5,43) - 46( 6,40) (0,0,0) 267428.499 (·0.05) [76000] 
13( 3,11) - 13( 2,12) (0,0,0) 267537.431 (*0.02) [760001 
4( 3, 1) - 4( 2, 2) (0,2,0) 267619.031 (·0.32) [76000] 

28( 4,24) - 28( 3,25} (0,0,0) 267719.921 (·0.08) [76000] 
13( 3,11) - 13( 2,12) (l,O,O) 267803.211 (*1.95) [76000] 
3( 3, 1) - 3( 2, 2) (0,2,0) 268023.693 (*0.37) [76000] 
9( 5. 5) - 1O( 4, 6) (0,0,0) 268168.445 ('0.03) [760001 

Il( 3, 9) - U( 2,10) (0,1,0) 268169.741 (*0.06) [76000J 
5( 3, 3) - 5( 2, 4) (0.2,0) 268314.092 (*0.28) [76000] 

52(13,39) - 53(12,42) (0,1,0) 268856.223 ('2.70) [76000J 
7( 3, 5) - 7( 2, 6) (0,2,0) 269170.291 ('0.26) [76000J 

56( 8,48) - 55( 9,47) (0,0,0) 269762.320 ('0.09) {76000] 
34( 4,30) - 34( 3,31) (0,1,0) 270527.905 ('0.88) [76000] 
35(10,26) - 36( 9,27) (O,O,O) 270605.121 (*0.04) [76000] 

4( 4, 0) - 5( 3, 3) (0,1,0) 270633.562 ('0.11) {76000] 
lOr 5, 5) - H( 4, 8) (0,2,0) 270705.043 (*1.82) [76000] 
9( 3, 7) - 9( 2, 8) (0,2,0) 271019.498 ('0.36) [76000] 
7( 2, 6) - 6( 1, 5) (1,0,0) 271195.499 (*0.66) [76000] 

7( 2. 6) - 6( I, 5) (O,O,O) 271528.970 (·0.02) [76000] 
36(10,26) - 37( 9,29) (0,1,0) 272938.715 ('1.02) [76000] 
14( 6, 8) - 15( 5,11) (0,0,0) 273462.766 (*0.03) [76000J 
13( 3,11) - 13( 2,12) (0,1,0) 273467.363 ('0.06) [76000] 

57(14,44) - 58(13,45) (0,1,0) 273527.777 ('3.68) [76000] 

17( 2.16) - I7( 1,17) (0,0,0) 273752.935 ("0.02) [76000] 

40(11,29) - 41(10,32) (0,0,0) 273982.332 (·0.05) [76000] 
20( 7,13) - 21( 6,16) (0,1,0) 274039.168 (*0.30) [76000] 

Il( 3, 9) - H( 2,10) (0,2,0) 274349.054 ('0.55) [76000] 
28( 2,26) - 29( 1,29) (0,1,0) 274745.680 (*0.60) [76000] 

28( 4,24) - 28( 3,25) (0,1,0) 274778.428 ('0.35) [76OooJ 
7( 2, 6) - 6( I, 5) (0,1,0) 274789.262 ('0.07) [76OQO] 

15( 3,13) - 15( 2,14) (0,0,0) 275240.160 (*0.02) [76000] 

38( 3,35) - 39( 2,38) (0,0,0) 275375.148 (·0.18) [76000] 

22( 2,20) - 21( 3,19) (0,2,0) 276278.824 ('1.26) [76000] 

57( 8,50) - 56( 9,47) (0,0,0) 276992.84 ( 0.20) [70055] 

45(12,34) - 46(11,35) (0,0,0) 277085.96 ( 0.20) [70055] 

7( 2. 6) - 6( I, 5) (0,2,0) 278212.023 (*0.40) [76000] 

19( 7,13) - 20( 6,14) (0,0,0) 278250.97 ( 0.20) [70055] 

41(11,31) - 42(10,32) (0,1,0) 278468.496 (°1.52) [76000] 

53( 7,47) - 52( 8,44) (0,1,0) 278711.217 (*1.11) [76OOOJ 

J. 'hys. Chem. lef. Data, Val. 7, No. 4, 1978 



1666 FRANK. J. LOVAS 

TABLE 51.7. The microwave spectrum of S02-Conlinued 

Isotopic species f{K~,K'J - r (K:,x"J (V 1,V2,VJ Frequency (Unc.) Reference 

(MHz) (MHz) 

160 325160 17( 2,16) - 17( 1,17) (0,1,0) 278755.000 (*0.07) [76000] 

9( 5, 5) - 1O( 4, 6) (0,1,0) 278849.336 (*0.14) [76000] 

4( 4, 0) - 5( 3, 3) (0,2,0) 279312.238 (·1.09) [76000] 

13( 3,11) - 13( 2,12) (0,2,0) 279658.969 (*0.77) [76000J 
50(13,37) - 51(12,40) (0,0,0) 279926.187 (*0.10) [76000J 
25{ 8,18) - 26( 7,19) (0,1,0) 280628.527 (*0.48) [76000J 
26( 4,22) - 26( 3,23) (0,0,0) 280807.28 ( 0.20) [70055J 
15( 3,13) - 15( 2,14) (0,1,0) 281200.233 (*0.06) [76000] 

58( 5,53) - 59( 4,56) (0,0,0) 281362.875 (*0.68) [76000J 
48( 4,44) - 49( 3,47) (0,0,0) 281401.961 (*0.35) [76000] 
22( 2,20) - 21( 3,19) (0,1,0) 281511.574 (*0.07) [76000] 

6( 2, 4) - S( 1, 5) (1,0,0) 281635.292 (*0.49) [76000] 
36( 4,32) - 36( 3,33) (0,0,0) 281688.98 ( 0.20) [70055] 
36( 4,32) - 36( 3,33) (0,0,0) 281689.417 (*0.19) [76000] 
15( 1,15) - 14( 0,14) (0,0,0) 281762.60 ( 0.20) [70055] 
15( 1,15) - 14( 0,14) (0,1,0) 281814.224 (*0.06) [760001 
15( 1,15) - 14( 0,14) (0,2,0) . 281895.327 (*0.86) [76000] 
6( 2, 4) - 5( I, 5) (0,0,0) 282036.514 ('0.02) [760001 
6( 2, 4) - 5( I, 5) (0,0,0) 282036.58 ( 0.20) [70055] 

16( 0,16) - 15( 1,15) (0,2,0) 282112.971 ('0.83) [76000] 
20( 1,19) - 20( 0,20) (0,0,0) 282292.80 ( 0.20) [70055] 
20( 1,19) - 20( 0,20) (0,0,0) 282292.805 ('0.03) [76000] 
55(14,42) - 56(13,43) (0,0,0) 282507.809 ('0.16) [76000] 
24( 8,16) - 25( 7,19) (0,0,0) 282636.078 (*0.04) [76000] 
24( 8,16) - 25( 7,19) (0,0,0) 282636.24 ( 0.20) [70055J 
16( 0,16) - 15( 1,15) (0,1,0) 282803.444 ('0.06) [76000] 

8( 2, 7) - 7( 1, 6) (0,0,1) 283132.514 ('1.17) [76000J 
49( 6,44) - 48( 7,41) (0,1,0) 283133.944 ('0.88) [76000) 
16( 0,16) - 15( 1,15) (0,0,0) 283464.60 ( 0.20) [70055] 
16( 0,16) - lS( 1,15) (0,0,0) 283464.728 (·0.02) [76000] 
46(12,34) - 47(11,37) (0,1,0) 283691.277 ('2.19) [76000J 
17( 2,16) - 17( 1,17) (0,2,0) 283906.959 (*1.25) [76000] 
18( 1,17) - 17( 2,16) (0,2,0) 284007.123 ('0.91) [76000J 
6( 2, 4) - 5( 1, 5) (0,1,0) 285639.674 (*0.07) [76000J 

17( 3,15) - 17( 2,16) (0,0,0) 285743.55 ( 0.20) [70055] 
17( 3,15) - 17( 2,16) (0,0,0) 285743.564 (·0.03) [76000] 
33( 5,29) - 34( 2,32) (0,0,0) 285768.27 ( 0.20) [70055] 
36( 4,32) - 36( 3,33) (0,1,0) 286094.791 ('1.13) [76000] 
18( 1,17) - 17( 2,16) (0,1,0) 286339.006 (*0.06) [76000] 
22( 2,20) - 21( 3,19) (0,0,0) 286416.32 ( 0.20) [70055] 
22( 2,20) - 21( 3,19) (0,0,0) 286416.332 ('0.03) [76000] 
20( 1,19) - 20( 0,20) (0,],0) 286432.696 (*0.11) [76000] 
14( 6, 8) - IS( 5,11) (0,1,0) 286497.496 ('0.21) [76000] 
29( 9,21) - 30( 8,22) (0,0,0) 286651.066 ('0.05) [76000J 
29( 9,21) - 30( 8,22) (0,0,0) 286651.46 ( 0.20) [70055] 
30( 9,21) - 31( 8,24) (0,1,0) 286847.129 (·0.75) [76000] 
IS( 3,13) - 15( 2,14) (0,2,0) 287415.051 (·1.08) [76000] 

8( 5, 3) - 9( 4, 6) (0,0,0) 287485.44 ( 0.20) [70055] 
8( 5, 3) - 9( 4,6) (0,0,0) 287485.621 ('0.03) [76000] 

26( 4,22) - 26( 3,23) (0,1,0) 288379.128 ('0.24) [76000] 
18( 1,17) - 17( 2,16) (0,0,0) 288519.96 ( 0.20) [7oo55J 
18( 1,17) - 17( 2,16) (0,0,0) 288519.985 ('0.02) [76000J 
51(13,39) - 52(12,40) (0,1,0) 288609.312 ('3.06) [76000] 

6( 2, 4) - S( 1, 5) (0,2,0) 289400.082 ('0.33) [76000] 
38( 3,35) - 39( 2,38) (0,1,0) 289522.461 (*0.97) [76000] 
34(10,24) - 35( 9,27) (0,0,0) 290338.176 (*0.05) [76000J 
20( 1,19) - 20( 0,20) (0,2,0) 290604.771 ('1.47) [76000J 
17( 3,15) - 17( 2,16) (0,1,0) 291752.977 ('0.07) [76000] 
35(10,26) - 36( 9,27) (0,1,0) 292709.164 ('1.15) [76000J 
13( 6, 8) - 14( 5, 9) (0,0,0) 292882.684 (*0.03) [76000] 
56(14,42) - 57(13,45) (0,1,0) 293224.020 (*4.15) [76000] 
19( 7,13) - 20( 6,14) (0",1,0) 293608.254 (*0.33) [76000] 
39(11,29) - 40(10,30) (0,0,0) 293717.461 ('0.06) [76OooJ 
53( 7,47) - 52( 8,44) (0,0,0) 296004.354 (*0.06) [76000] 
26( 2,24) - 26( 1,25) (0,0,0) 296168.71 ( 0.20) [70055] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species I(K~,K'..J - r(K~,K"J (vl'v2,vg) Frequency (Une.) Reference 

" (MHz) (MHz) 

16032S160 26( 2,24) - 26( 1,25) (0,0,0) 296168.776 (·0.04) [76000] 
24{ 4,20) - 24{ 3,21) (O,O,O) 296535.461 (*0.05) [76000J 
24{ 4,20) - 24{ 3,21) (0,0,0) 296535.49 ( 0.20) [70055] 
44{12,32) - 45(11,35) (0,0,0) 296806.168 ('0.07) [76000J 
48( 4,44) - 49( 3,47) (0,1,0) 297071.098 (*1.39) [760001 
49( 6,44) - 48( 7,41) (0,0,0) 297257.207 (·0.06) [76000] 
18( 7,11) - 19( 6,14) (0,0,0) 297782.57 ( 0.20) [70055] 
lS( 7,11) - 19( 6,14) (0,0,0) 297782.602 (*0.D4) [76000] 
17( 3,15) - 17( 2,16) (0,2,0) 298007.927 ('1.55) [76000J 
9( 2, 8) - 8( 1, 7) (1,0,0) 298111.065 ('0.97) [76000J 
8( 5, 3) - 9( 4, 6) (0,1,0) 298152.293 ('0.16) [76000J 

58( 5,53) - 59( 4,56) (0,1,0) 298184.406 (*2.66) [76000] 
40(11,29) - 41(10,32) (0,1,0) 298236.711 (*1.71) [76000] 

9( 2, 8) - 8( 1, 7) (0,0,0) 298576.255 ("0.03) [76000] 
52( 7,45) - 51( 8,44) (0,1,0) 298864.700 ('1.37) [76000] 
19( 3,17) - 19( 2,18) (O,O,Oj 299316.803 (*0.03) [76000j 
49(13,37) - 50(12,38) (0,0,0) 299614.496 (*0.11) [76000] 
26( 2,24) - 26( 1,25) (0,1,0) 299800.478 (*0.13) [76000J 
59( 8,52) - 58( 9,49) (0,1,0) 300182.051 ("1.78) [76000J 
32( 3,29) - 32( 2,30) (0,0,0) 300273.720 (·0,09) [76000] 
24{ 8,16) - 25( 7,19) (0,1,0) 300278.766 ('0.54) [76000J 
58( 8,50) - 57( 9,49) (0,1,0) 301160.237 (*2.00) [76000] 
46( 6,40) - 45( 7,39) (0,1,0) 301252.951 (*0.91) [76000] 

9( 2; 8) - 8( 1, 7) (0,1,0) 301673.176 ('0.07) [76000J 
19{ 2,18) - 19( 1,19) (0,0,0) 301896.609 (·0.03) 176000J 
54{14,4O) - 55(13,43) (0,0,0) 302149.809 (·0.]7) 176000] 
23( 8,16) - 24{ 7,]7) (0,0,0) 302236.082 (*0.05) [760001 
45(12,34) - 46(11,35) (0,1,0) 303437.637 (*2.45) [760001 
32( 3,29) - 32( 2,30) (0,1,0) 303591.895 ('0.44) [76000] 

59(15,45) - 60(14,46) (0,0,0) 304416.672 (*0.29) [76000] 

24{ 4,20) - 24{ 3,21) (0,1,0) 304474.920 (*0.17) [76000] 

9( 2,8) - 8( 1, 7) (0,2,0) 304932.806 (*0.58) [76000] 

7( 2, 5) - 6( 1, 6) (0,0,0 305324.373 (·0.80) [76000] 

19( 3,17) - 19( 2,18) (0,1,0) 305401.905 (*0.08) [76000) 

28( 3,25) - 27( 4,24) (0,1,0) 305455.136 (*0.15) [76000J 

13( 6, 8) - 14{ 5, 9) (0,1,0) 305903.191 (*0.24) [76000J 

28( 9,19) - 29( 8,22) (0,0,0) 306303.414 (*0.05) [760001 

29( 9,21) - 30( 8,22) (0,1,0) 306538.199 (*0.84) [76000] 

7( 5, 3) - 8( 4, 4) (0,0,0) 306738.957 (*0.03) [76000J 

40( 5,35) - 39( 6,34) (0,1,0) 307068.659 ('0.56) [76000] 

38( 4,34) - 38( 3,35) (0,0,0) 307185.992 (*0.24) [76000] 

19( 2,18) - 19( 1,19) (0,1,0) 307274.669 (*0.10) [760001 

50(13,37) - 51(12,40) (0,1,0) 308318.227 (*3.42) [76000J 

IO( 2, 9) - 9( I, 8) (0,0,l) 308725.765 (*1.72) [76000J 

30( 2,28) - 31( 1,31) (0,0,0) 309548.305 ('0.14) [76000J 

51( 6,46) - 50( 7,43) (0,1,0) 309643.468 (*l.ll) [76000] 

33(10,24) - 34{ 9,25) (0,0,0) 310016.746 (*0.06) [76000J 

3( 3, 0) - 2( 2, I) (0,0,1) .310179.801 (*0.73) [76000] 

38( 4,34) - 38( 3,35) (0,1,0) 311073.069 (*1.44) [76000J 

34{ 4,30) - 33! 5,29) (O,},O) 311218.734 ("0.31) [76000J 

12( 6, 6) - 13( 5, 9) (0,0,0) 312258.520 (*0.04) [76000J 

34{10,24) - 35( 9,27) (0,1,0) 312424.055 (*1.29) [76000] 

22( 4,18) - 22( 3,19) (0,0,0) 312542.553 (*0.05) [760001 

19( 2,18) - 19( 1,19) (0,2,0) 312801.223 (*1.80) [76000] 

55(14,42) - 56(13,43) (0,1,0) 312880.785 (*4.64) [76000] 

18( 7,11) - ]9( 6,14) (0,1,0) 313124.574 (*0.37) [76000J 

3( 3, I) - 2( 2, 0) (0,0,0) 3]3279.710 (*0.03) [76000J 

3( 3, 1) - 2( 2, 0) (1,0,0) 313393.293 (*0.54) [76000J 

38(11,27) - 39(10,30) (0,0,0) 313403.64;; (*0.07) [76000] 

28( 3,25) - 27( 4,24) (0,0,0) 313412.509 (*0.03) [76000] 

17( 1,17) - 16( 0,16) (0,2,0) 313432.995 ('Ll7) [76000] 

17( 1,17) - 16( 0,16) (0,1,0) 313536.596 ('0.07) [76000] 

17( 1,17) - 16( 0,16) (0,0,0) 313660.809 (*0.03) [76000] 

21( 3,19) - 21( 2,20) (0,0,0) 316098.876 (*0.04) [76000J 

21( 3,19) - 21( 2,20) (0,0,0) 316099.01 ( 0.20) [70055J 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species f(K:..K'.J - rrK~.K"J (v!,v2,vJ Frequency (Unc.) Reference 
(MHz) (MHz) 

160 32S160 ' 43(12,32) - 44(11,33) (0,0,0) 316481.219 (*0.08) [76000] 
55( 7,49) - 54( 8,46) (0,1,0) 317088.873 (·l.50) [76000J 
17( 7,11) - l8( 6,12) (0,0,0) 317250.402 (*0.04) [76000J 

7( 5, 3) - 8( 4, 4) (0,1,0) 317391.797 (*0.17) [76000] 
39(11,29) - 40(10,30) (0,1,0) 317952.566 (*1.90) [76000J 
52( 7,45) - 51( 8,44) (0,0,0) 318088.868 (00.10) [76000] 
46( 6,40) - 45( 7,39) (0,0,0) 318238.524- (*0.07) [76000J 

3( 3, 1) - 2( 2, 0) (0,1,0) 319136.240 (*0.09) [76000] 
48(13,35) - 49(12,38) (0,0,0) 319262.285 ('0.12) [76000] 
4O( 5,35) - 40(, 4,36) (0,0,0) 319278.002 ('0.44) [76000] 
42( 5,37) - 42( 4,38) (0,0,0) 319699.891 (*0.53) [76000] 
23( 8,16) - 24( 7,17) (0,1,0) 319862.918 ('0.60) [76000] 
18( 0,18) - l7( 1,17) (0,2,0) 320061.888 ('1.23) [76000J 
59( 8,52) - 58( 9,49) (0,0,0) 320087.936 (00.09) [76000] 
22( 4,18) - 22( 3,19) (0,1,0) 320702.663 (*0.12) [76000] 
18( 0,18) - 17( 1,17) (0,1,0) 320707.488 (*0.07) [760001 
IS( 0,18) - I7( 1,17) (0,0,0) 321330.140 ('0.03) [76000] 
4O( 5,35) - 39( 6,34) (0;0,0) 321420.990 ('0.05) [76000] 
53(14,40) - 54(13,41) (0,0,0) 321755.414 (00.18) [76000] 
22( 8,14) - 23( 7,17) (0,0,0) 321782.453 (*0.05) [76000] 
21( 3,19) - 21( 2,20) (0,1,0) 322293.795 (*0.09) [760ooJ 
H( 2,10) - lOt 1, 9) (1,0,0) 322438.169 ('1.43) [76000] 
58( 8,50) - 57( 9,49) (0,0,0) 322438.566 ('0.16) [76000J 
34( 4,30) - 33( 5,29) (0,0,0) 322475.806 (*0.04) [76000J 
H( 2,10) -10( 1, 9) (0,0,0) 323026.404- (*0.03) [76(00) 
51( 6,46) - 50( 7,43) (0,0,0) 323094.074 (·0.07) [760ooJ 
44(12,32) - 45(11,35) (0,1,0) 323137.180 (*2.73) [76000] 
30( 2,28) - 31( 1,31) (0,1,0) 323351.504 (*0.89) [76000J 
22( 1,21) - 22( 0,22) (0,0,0) 323526.418 (00.04) [760ooJ 
58(15,43) - 59(14,46) (0,0,0) 323966.637 (*0.29) [76000J 
59( 6,54) - 58( 7,51) (0,1,0) 324004.163 (*2.22) [76000J 

3( 3, 1) - 2( 2, 0) (0,2,0) 325262.806 (*0.38) [76000] 
12( 6, 6) - 13( 5, 9) (0,1,0) 325264.504 ('0.26) [76000] 
27( 9,19) - 28( 8,20) (0,0,0) 325900.684- (00.06) [76000] 
11( 2,10) - 10( 1, 9) (0,1,0) 325921.842 (·0.07) [76000] 
6( 5, 1) - 7( 4, 4) (0,0,0) 325960.406 (·0.03) [76000] 

28( 9,19) - 29( 8,22) (0,1,0) 326173.598 (00.94) [76000] 
- 4O( 3,37) - 41( 2,40) (0,0,0) 326411.492 (*0.30) [76000J 

42( 5,37) - 42( 4,38) (0,1,0) 326519.437 (·3.22) [760001 
20( 4,16) - 20( 3,17) (0,0,0) 326867.525 (*0.04) [76000] 
4O( 5,35) - 4O( 4,36) (0,1,0) 327134.800 (·2.67) [76000] 
38( 5,33) - 38( 4,34) (0,0,0) 327217.569 (*0.37) [76000] 
49(13,37) - 50(12,38) (0,1,0) 327984.789 (·3.80) [76000] 
22( 1,21) - 22( 0,22) (0,1,0) 328421.634 (00.16) [76000J 
53( 6,48) - 52( 7,45) (0,1,0) 328723.739 (*1.35) [76000] 
11( 2,10) - 1O( 1, 9) (0,2,0) 328979.925 (*0.81) [76000] 
4( 3, 2) - 3( 2, 1) (0,0,1) 329131.782 (00.54) [76000J 

32(10,22) - 33( 9,25) (0,0,0) 329645.426 (*0.07) [76000] 
44( 5,39) - 44( 4,40) (0,0,0) 329690.770 (*0.62) [76000J 
Il( 6, 6) - 12( 5, 7) (0,0,0) 331580.297 (*0.04) [76000] 
33(10,24) - 34( 9,25) (0,1,0) 332084.684- ('1.43) 176000J 
21( 2,20) - 21( 1,21) (0,0,0) 332091.417 (00.04) [76000J 
4( 3, 1) - 3( 2, 2) (0,0,0) 332505.226 : (·0.03) [76000] 
4( 3, 1) - 3( 2, 2) (1,0,0) 332525.055 i (00.46) [76000J 

17( 7,11) - 18( 6,12) (0,1,0) 332577.422 ('0.41) 176000J 
37(11,27) - 38(10,28) (0,0,0) 333043.043 ('0.08) [76000] 
59( 6,54) - 58( 7,51) (0,0,0) 333360.746 (*0.20) [76000] 
55( 7,49) - 54( 8,46) (0,0,0) 333984.871 I (00.08) [76000J 
8( 2, 6) - 7( I, 7) (l,0,0) 333989.456 (*0.77) 176000] 
8( 2, 6) - 7( 1, 7) (0,0,0) 334673.281 ('0.03) [76000] 

20( 1,19) - 19( 2,18) (0,2,0) 334774.398 (·1.55) [76000] 
20( 4,16) - 20( 3,17) (0,1,0) 335128.597 (·0.10) [76000} 
44( 5,39) - 44( 4,40) (0,1,0) 335474.412 ('3.81) [76000] 
50( 4,46) - 51( 3,49) (0,0,0) 335943.445 (*0.56) [76000] 
3S( 5,33) - 3S( 4,34) (0,1,0) 336031.177 (·2.17) [76000] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K:,K'.J - J"(K~,K"+J (V\,V2,V3) Frequency (Un e.) Reference 
(MHz) (MHz) 

16032S160 23( 3,21) - 23( 2,22) (0,0,0) 336089.259 (*0.05) [76000] 
42(12,30) - 43(ll,33) (0,0,0) 336113.707 (*0.10) [76000] 

6( 5, 1) - 7( 4, 4) (0,1,0) 336599.328 (*0.18) [76000] 
16( 7, 9) - 17( 6,12) (0,0,0) 336669.578 (*0.05) [76000] 
20( 1,19) - 19( 2,18) (0,1,0) 336760.692 (*0.07) [76000] 
57( 6,52) - 56( 7,49) (0,1,0) 337356.915 (*1.87) [76000] 
38(11,27) - 39(10,30) (0,1,0) 337619.633 (*2.10) [76000J 
21( 2,20) - 21( 1,21) (0,1,0) 337892.327 ('0.15) [76000] 
18( 4,14) - 18( 3,15) (0,0,0) 338306.021 (*0.03) [76000) 

4( 3, 1) - 3( 2, 2) (0,1,0) 338348.547 (*0.09) [76000] 
8( 2, 6) - 7( I, 7) (0,1,0) 338376.239 (*0.08) [76000J 

55( 6,50) - 54( 7,47) (0,1,0) 338522.793 (*1.59) [76000] 
20( 1,19) - 19( 2,18) (0,0,0) 338611.826 ('0.03) [76000] 
47(13,35) - 48(12,36) (0,0,0) 338871.363 (*0.13) [76000] 
22( 8,14) - 23( 7,17) (0,1,0) 339393.398 (*0.66) [76000] 
28( 2,26) - 28( 1,27) (0,0,0) 340316.557 (*0.06) [76000] 
21( 8,14) - 22( 7,15) (0,0,0) 341275.352 (*0.06) [76000] 
53( 6,48) - 52( 7,45) (0,0,0) 341323.526 (*0.09) [760001 
52(14,38) - 53(13,41) (0,0,0) 341326.234 (*0.20) [76000) 
4O( 4,36) - 4O( 3,37) (0,0,0) 341403.975 (*0.30) [760001 
36( 5,31) - 36( 4,32) (0,0,0) 341674.555 (*0.30) [76000] 

8( 2, 6) - 7( 1, 7) (0,2,0) 342229.937 (*0.48) [76000J 
4O( 3,37) - 41( 2,40) (0,1,0) 342339.566 (*1.44) [76000] 
23( 3,21) - 23( 2,22) (0,1,0) 342435.982 (*0.13) [76000] 
34( 3,31) - 34( 2,32) (0,0,0) 342762.057 (*0.12) [76000] 
43(12,32) - 44(11,33) (0,1,0) 342791.926 (*3.01) [76000] 
57(15,43) - 58(14,44) (0,0,0) 343485.590 (*0.31) [76000] 
24( 2,22) - 23( 3,21) (0,1,0) 343923.814 ('0.10) [76000] 

4( 3, 1) - 3( 2, 2) (0,2,0) 344461.383 (*0.36) [76000J 
J1( 6, 6) - 12{ 5, 7) (0,1,0) 344572.000 (*0.28) [76000J 
28( 2,26) - 28( 1,27) (0,1,0) 344613.712 (°0.20) [76000] 
4O( 4,36) - 40( 3,37) (0,1,0) 344972.956 ('1.80) [76000] 

5( 5, 1) - 6( 4, 2) (0,0,0) 345149.070 ('0.04) [76000] 
13( 2,12) - I2( I,ll) (0,0,0) 345338.481 (·0.03) [76000] 
26( 9,17) - 27( 8,20) (0,0,0) 345448.602 (*0.07) [76000) 
27( 9,19) - 28( 8,20) (0,1,0) 345754.121 (*1.03) (76000) 
19( ],19) - 18( 0,18) (O,2,0) 346118.654 ('1.67) [76000] 
34( 3,31) - 34{ 2,32) (0,1,0) 346365.135 (*0.62) [76000] 
19( 1,19) - 18( 0,18) (0,1,0) 346379.230 (·0.08) [76000] 
16( 4,12) - 16( 3,13) (0,0,0) 346523.905 (·0.03) [76000] 
18( 4,14) - 18( 3,15) (0,1,0) 346591.820 (*0.09) [76000] 
19( ],19) - 18( 0,18) (0,0,0) 346652.145 (*0.03) [76000J 
48(13,35) - 49(12,38) (0,1,0) 347611.039 (*4.18) [76000] 
57( 6,52) - 56( 7,49) (0,0,0) 347829.535 (*0.15) [76000] 
13( 2,12) - 12( I,ll) (0,1,0) 347991.765 (*0.08) [76000] 
24( 2,22) - 23( 3,21) (0,0,0) 3483B7.919 (*0.03) [76000J 

5( 3, 2) - 4( 2, 3) (0,0,1) 348510.381 (*0.43) [76000] 
31(10,22) - 32( 9,23) (0,0,0) 349226.531 (*O.OB) (760001 
46( 5,41) - 46( 4,42) (0,0,0) 349785.122 (*0.73) [76000] 
55( 6,50) - 54( 7,47) (0,0,0) 350110.57B (OO.ll) [76000] 
13( 2,12) - 12( I,ll) (0,2,0) 350806.562 (*1.06) [76000J 
lOt 6, 4) - Il( 5, 7) (0,0,0) 350B62.844 (*0.04) [76000] 

5( 3, 3) - 4( 2, 2) (1,0,0) 351188.637 (*0.43) [76000] 
5( 3, 3) - 4( 2, 2) (0,0,0) 351257.201 (*0.03) [76000] 

36( 5,31) - 36( 4,32) (0,1,0) 351289.232 (*1.72) [76000J 
32(10,22) - 33! 9,25) (0,1,0) 351695.543 (*1.57) [76000J 
14( 4,10) - 14( 3,11) (0,0,0) 351873.899 ('0.03) [76000] 
11( 4, 7) - 11( 3, 8) (0,0,1) 351921.906 (*1.85) [76000J 
16( 7, 9) - 17( 6,12) (0,1,0) 351981.594 ('0.45) [76000] 
57( 7,51) - 56( 8,48) (0,1,0) 351995.823 (°1.94) [76OO0J 
36(11,25) - 37(10,28) (0,0,0) 352638.566 ('0.09) [760001 
9( 4, 5) - 9( 3, 6) (0,0,1) 353141.141 (*1.34) [76000) 

10( 4, 7) - !O( 3, 8) (0,0,1) 353433.636 ('1.49) [76000] 
50( 4,46) - 5I( 3,49) (0,1,0) 353615.070 (*2.13) [76000J 

7( 4, 3) - 7( 3, 4) (0,0,1) 353689.530 ('1.66) [76000] 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species f(K~,K'~ - rrK~,K'~) (v"v"vg) Frequency (Un c.) Reference 

(MHz) (MHz) 

160 3'5160 8( 4, 5) - 8( 3, 6) (0,0,1) 353691.835 (*1.41) [76000J 

6( 4, 3) - 6( 3, 4) (0,0,1) 353859.553 (*2.00) [76OO0J 
46( 5,41) - 46( 4,42) (0,1,0) 354620.027 ('4.48) [76000] 

16( 4,12) - 16( 3,13) (0,1,0) 354799.987 (·0.07) [76000] 

12( 4, 8) - 12( 3, 9} (0,0,0) 355045.543 (·0.03) [76000} 

32( 2,30) - 33( 1,33) (0,0,0) 355154.199 (*0.23) [76000] 

41(12,30) - 42(11,31) (0,0,0) 355705.676 (*0.11) [76000] 

5( 5, 1) - 6( 4, 2) (0,1,0) 355774.180 (*0.20) [76000] 

15( 7, 9) - 16( 6,10) (0,0,0) 356040.637 ('0.05) [76000] 

IO( 4, 6) - 10( 3, 7) (0,0,0) 356755.219 (*0.03) [76000] 

20( 0,20) - 19( 1,19) (0,2,0) 356970.850 (·1.88) [76000] 

5( 3, 3) - 4( 2, 2) (0,1,0) 357087.010 ('0.09) [76000] 
13( 4,10) - 13( 3,11) (0,0,0) 357165.36 ( 0.20) [70055] 

13( 4,10) - 13( 3,11) (0,0,0) 357165.410 (·0.03) [76000J 
37(11,27) - 38(10,28) (0,1,0) 357240.102 (*2.31) [76000J 
15( 4,12) - 15( 3,13) (0,0,0) 357241.19 ( 0.20) [70055] 
15( 4,12) - 15( 3,13) (0,0,0) 357241.209 (·0.03) [76000] 
60( 8,52) - 59( 9,51) (0,1,0) 357291.851 (*2.97) [76000] 
lO( 4, 6) - lO( 3, 7) (1,0,0) 357313.574 (·1.46) [76000] 
H( 4, 8) - H( 3, 9) (0,0,0) 357387.57 ( 0.20) [70055] 
H( 4, 8) - H( 3, 9) (0,0,0) 357387.604 (·0.03) [76000] 
8( 4, 4) - 8( 3, 5) (0,0,0) 357581.482 (*0.03) [76000] 

20( 0,20) - 19( 1,19) (0,1,0) 357602.665 (·0.08) [76000] 
9( 4, 6) - 9( 3, 7) (0,0,0) 357671.78 ( 0.20) [70055] 
9( 4, 6) - 9( 3, 7) (0,0,0) 357671.851 (*0.03) [76000] 
7( 4, 4) - 7( 3, 5) (0,0,0) 357892.478 (·0.03) [76000J 
6( 4, 2) - 6( 3, 3) (0,0,0) 357925.885 ('0.03) [76000] 
6( 4, 2) - 6( 3, 3) (0,0,0) 357925.96 ( 0.20) [700551 

H( 4, 8) - H( 3, 9) (I ,0,0) 357931.901 (*1.72) [760001 
17( 4,14) - 17( 3,15) (0,0,0) 357962.89 ( 0.20) [70055J 
17( 4,14) - 17( 3,15) (0,0,0) 357962.919 ('0.03) [76000J 
5( 4, 2) - 5( 3, 3) (0,0,0) 358013.09 ( 0.20) [70055] 
5( 4,2) - 5( 3, 3) (0,0,0) 358013.193 (·0.03) [76000] 
4( 4, 0) - 4( 3, 1) (0,0,0) 358037.928 (*0.03) [76000J 
4( 4, 0) - 4( 3, 1) (0,0,0) 358038.08 ( 0.20) [700551 
8( 4, 4) - 8( 3, 5) (1,0,0) 358129.917 ('1.39) [76000] 

20( 0,20) - 19( 1,19) (0,0,0) 358215.630 ('0.03) [76OO0J 
20( 0,20) - 19( 1,19) (0,0,0) 358215.64 ( 0.20) [70055] 

9( 4, 6) - 9( 3, 7) (1,0,0) 358216.674 (·1.35) [76000] 
7( 4, 4) - 7( 3, 5) (1,0,0) 358437.023 ('1.54) [760001 

46(13,33) - 47(12,36) (0,0,0) 358443.594 (*0.15) [76000] 
6( 4, 2) - 6( 3, 3) (1,0,0) 358471.081 (*1.75) [76000] 
5( 4, 2) - 5( 3, 3) (I ,0,0) 358557.781 (·0.99) [76000] 

21( 8,14) - 22( 7,15) (0,1,0) 358870.594 (*0.72) [76000J 
25( 3,23) - 25( 2,24) (0,0,0) 359151.228 ('0.06) [76000] 
19( 4,16) - 19( 3,17) (0,0,0) 359770.702 (*0.(4) [76000] 

16
0

34S160 23( 4,20) - 22( 5,17) (0,0,0) 3093.068 (·0.02) [76000] 
12( 2,10) - Il( 3, 9) (0,0,0) 5433.933 (*0.03) [76000] 
48( 9,39) - 47(10,38) (0,0,0) 5730.151 (*0.09) [76000] 
43( 8,36) - 42( 9,33) (0,0,0) 6010.424 (*0.06) [76000] 
33( 6,28) - 32( 7,25) (0,0,0) 6391.100 ("0.04) [76000] 
21( 5,17) - 22( 4,18) (0,0,0) 6991.319 (·0.03) [76000] 
3S( 7,31) - 37( 8,30) (0,0,0) 7456.000 ('0.05) [76000] 
12( 2,10) - 13( 1,13) (0,0,0) 7911.749 (*0.04) [76000J 
26( 3,23) - 27( 2,26) (0,0,0) 8283.194 (·0.26) [76000J 
32( 7,25) - 33( 6,28) (0,1,0) 8694.0 ( 0.1 ) [64015J 
10( 2, 8) - Il( I,ll) (0,0,0) 9650.63 ( 0.05) [59013] 
37( 8,30) - 38( 7,31) (0,1,0) 9948.1 ( 0.1 ) 164015] 

I( I, 1) - 2( 0, 2) (0,0,0) 10547.91 ( 0.05) [59013] 
28( 5,23) - 27( 6,22) (0,0,0) 11695.05 ( 0.10) [64015] 
12( 2,10) - 13( 1,13) (0,1,0) 12464.0 ( 0.1 ) [64015] 
31( 7,25) - 32( 6,26) (0,0,0) 12567.30 ( 0.10) [64015J 
15( 2,14) - 14( 3,11) (0,0,0) 13184.8 ( 0.1 ) [62014] 
12( 3, 9) - 13( 3,12) (0,0,0) 13207.9 ( 0.1 ) [62014] 
29( 5,25) - 28( 6,22) (0,1,0) 13272.4 ( 0.1 ) [64015] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~.K'..J - J"(K~J("J (VI ,"2'V3) Frequency (Uue.) I Reference 
(MHz) (MHz) • 

160345160 25( 2,24) - 24{ 3,21) (0,1,0) 13778.5 ( 0.1 ) (64015) 
10( 2, 8) - Il( I,ll) (0,1,0) 13876.3 ( 0.1 ) [64015] 
36( 8,28) - 37( 7,31) (0,0,0) 14547.10 ( 0.05) [62014] 
41( 9,33) - 42( 8,34) (0,0,0) 14583.05 ( 0.05) [62014] 
19( 3,17) - 18! 4,14) (0,0,0) 14754.70 ( 0.05) [62014] 
26( 6,20) - 27( 5,23) (0,0,0) 14850.4 ( 0.1 ) (62014) 
46(10,36) - 47( 9,39) (0,0,0) 15271.208 ('0.09) [76000] 
18( 3,15) - 17( 4,14) (0,1,0) 15406.8 ( 0.] ) [63016] 
34{ 6,28) - 33( 7,27) (O,I,O) 15737.8 ( 0.1 ) [64015] 
14{ 2,12) - IS( 1,15) (O,O,O) 15994.1 ( 0.1 ) (64015) 
37( 3,35) - 36( 4,32) (O,O,O) 17055.107 ('3.14) [76000] 
21( 5,17) - 221 4,18) (0,1,0) 17636.8 ( 0.1 ) [63016] 

5( 2, 4) - 6( 1, 5) (0,0,0) 17970.42 ( 0.10) [54008] 
12( 3, 9) - 13( 2,12) (0,1,0) 19095.3 ( 0.1 ) [64015) 
25( 2,24) - 24{ 3,21) (0,0,0) 20260.80 ( 0.10) [64015] 
16( 4,12) - 17( 3,15) (0,0,0) 20548.19 ( 0.05) [64019] 
8( 2, 6) - 9( 1, 9) (0,0,0) 20699.26 ( 0.05) [64O]9J 

14{ 2,12) - 15( ],15) (0,1,0) 20981.8 ( 0.1 ) [640]5] 
5( 2, 4) - 6( I, 5) (0,1,0) 21297.8 ( 0.1 ) [64015] 

IS( 3,15) - I7( 4,14) (0,0,0) 23732.99 ( 0.05) [64019] 
8( 2, 6) - 9( 1, 9) (0,1,0) 24678.2 ( 0.1 ) [64015] 

15( 4,12) - 16( 3,13) (0,0,0) 25171.04 ( 0.05) [64019] 
29( 5,25) - 28( 6,22) (0,0,0) 26038.35 ( 0.05) [63016] 
49( 9,41) - 48(10,38) (0,0,0) 26505.40 ( 0.05) [63016] 
17( 2,16) - 16( 3,13) (0,1,0) 27296.5 ( 0.1 ) [64015] 
39( 7,33) - 381 8,30) (0,0,0) 27398.00 ( 0.05) [63016] 
26( 6,20) - 27( 5,23) (0,1,0) 27632.7 ( 0.1 ) [64015J 
44( 8,36) - 43( 9,35) (0,0,0) 276S7.1S ( 0.05) [63016] 
31( 7,25) - 32( 6,26) (0,1,0) 27723.8 ( 0.1 ) [64015] 

S( I, 7) - 7( 2, 6) (0,1,0) 27756.6 ( 0.1 ) [64015] 
16( 4,12) - 17( 3,15) (0,1,0) 28677.7 ( 0.1 ) [63016J 

4{ 0, 4) - 3( 1, 3) (0,1,0) 29863.8 ( 0.1 ) [64015J 
24{ 4,20) - 23( 5,19) (0,1,0) 29895.2 ( 0.1 ) [63016] 
8( 1, 7) - 7( 2, 6) (0,0,0) 3097S.45 ( 0.05) [64019] 

34{ 6,28) - 33( 7,27) (0,0,0) 30977.38 I 0.05) [64019J 
4{ 0, 4) - 3( 1, 3) (0,0,0) 31011.18 ( 0.05) [64019] 

2S( 6.20) - 26( 5,2]) (0,0,0) 32272.34 ( 0.05) [64019] 
35( 6,30) - 34{ 7,27) (0,1,0) 33149.3 ( 0.1 ) [6401S] 
17( 2,16) - 16( 3,13) (0,0,0) 33212.81 ( O.OS) [64019] 
IS( 4,12) - 16( 3,13) (0,1,0) 33437.9 ( 0.1 ) [64015] 
16( 2,14) - 17( 1,17) (0,0,0) 33672.10 ( 0.10) [64015] 
35( 8,28) - 36( 7,29) (0,0,0) 34811.01 ( 0.05) [64019J 
30( 7,23} - 3I( 6,26) (0,0,0) 35126.56 ( 0.05) [64019] 
4O( 9,31) - 41( 8,34) (0,0,0) 35664.80 ( 0.10) [64015] 
45(10,36) - 46( 9,37) (0,0,0) 35905.60 ( 0.10) [64015] 
20( 5,15) - 2I( 4,18) (0,0,0) 36294.54 ( 0.05) [64019] 
2I( 3,19) - 20( 4,16) (0,1,0) 38992.4 ( 0.1 ) [64015] 
231 2,22) - 22( 3,19) (0,0,0) 39024.10 ( 0.10) [64015J 
19( 2,18} - 18( 3,15) (0,1,0) 39138.5 ( 0.1 ) {6401S] 
6( 2, 4) - 7( 1, 7) (0,0,0) 39819.20 ( 0.10) [64015] 

24{ 4,20) - 23( 5,19) (0,0,0) 40652.42 I 0.05) [64019] 
25( 4,22) - 24{ 5,19) (0,0,0) 41540.90 ( 0.05) [64019] 

9( 3, 7) - 1O( 2, 8) (0,0,0) 43619.91 ( 0.10) [65015] 
lOt 3, 7) - ll( 2,10) (0,0,0) 44226.24 ( 0.10) [65015] 
19( 2,18) - 18( 3,15) (0,0,0) 45079.68 ( 0.10) [65015] 
28( 3,25) - 29( 2,28) (0,0,0) 45354.229 (*0.67) [76000] 
2I( 3,19) - 20( 4,16) (0,0,0) 47002.34 ( 0.06) [64011] 
21( 2,20) - 20( 3,17} (0,0,0) 47293.11 ( 0.10) [64011] 

501 9,41) - 49(10,40) (0,0,0) 47920.301 (*0.19) [76000J 
45( 8,38) - 44( 9,35) (0,0,0) 48184.792 (*0.12) [76000] 
3S( 6,30) - 34{ 7,27) (0,0,0) 48233.110 (*0.07) [76000] 
4O( 7,33) - 39( 8,32) (0,0,0) 50703.743 ('0.10) [76000] 
19( 5,15) - 20( 4,16) (0,0,0) 51519.484 (*0.05) [76000] 

2( I, 1) - 2( 0, 2) (0,0,0) 51822.09 ( 0.10) [65015] 
29( 7,23) - 30( 6,24) (0,0,0) 54852.179 ('0.08) [76000] 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species f(K~,K',J - J"(K~,K",J (vl'v.,v3) Frequency (Unc.) Reference 
(MHz) (MHz) 

'60345'60 24{ 6,18) - 25( 5,21) (0,0,0) 55664.222 (·0.06) [76000] 
34{ 8,26) - 35( 7,29) (0,0,0) 56006.690 (*0.10) [76000J 
39( 9,31) - 40( 8,32) (0,0,0) 56179.094 (*0.12) [76000] 
35( 3,33) - 34{ 4,30) (0,0,0) 56285.118 (*1.87) [76000] 
44{1O,34) - 45( 9,37) (0,0,0) 56596.171 (*0.14) [76000] 
49(11,39) - 50(10,40) (0,0,0) 56768.227 (00.25) [76000] 

4{ I, 3) - 4{ 0, 4) (0,0,0) 57687.50 ( 0.10) [65015] 
14{ 4,10) - 15( 3,13) (0,0,0) 57729.804 (*0.04) [76000] 
30( 5,25) - 29( 6,24) (0,0,0) 58010.584 (*0.05) [76000] 
14{ 2,12) - 13( 2,11) (0,0,0) 58552.60 ( 0.10) [65015] 
18( 2;16) - 19( 1,19) (0,0,0) 60157.381 (*0.13) [76000] 
3( 2, 2) - 4{ 1, 3) (0,0,0) 64316.383 ('0.02) [76000] 
4{ 2, 2) - 5( I, 5) (0,0,0) 65375.042 ("0.02) [76000] 

31( 5,27) - 30( 6,24) (0,0,0) 66636.015 ('0.09) [76000] 
1( 1, 1) - O( 0, 0) (0,0,0) 67750.301 (*0.02) [76000] 
6( 1, 5) - 6( 0, 6) (0,0,0) 67768.79 ( 0.10) [63011] 

41( 7,35) - 40( 8,32) (0,0,0) 69796.418 ('0.18) [76000J 
13( 4,10) - 14{ 3,11) (0,0,0) 70255.520 (·0.04) [760001 
46( 8,38) - 45{ 9,37) (0,0,0) 70685.753 (·0.29) [76000] 

6( 0, 6) - 5( 1, 5) (0,0,0) 74404.569 (·0.02) [76000] 
23( 6,18) - 24{ 5,19) (0,0,0) 74580.840 (*0.10) [760001 
23( 3,21) - 22( 4,18) (0,0,0) 74698.112 (*0.05) [76000] 
IS( 5,13) - 19( 4,16) (0,0,0) 76031.295 (·0.07) [76000] 
28( 7,21) - 29( 6,24) (0,0,0) 76220.207 ('0.14) [76000] 
36( 6,30) - 35( 7,29) (0,0,0) 76252.537 (*0.13) [76000J 
33( 8,26) - 34{ 7,27) (0,0,0) 76312.896 (*0.18) [76000] 
38( 9,29) - 39( 8,32) (0,0,0) 76866.719 ('0.23) [76000] 
43(10,34) - 44{ 9,35) (0,0,0) 77063.075 (*0.28) [76000] 
20( 3,17) - 19( 4,16) (0,0,0) 77231.396 ('0.04) [76000] 
48(11,37) - 49(10,40) (0,0,0) 77234.263 (*0.37) [76000J 
27( 4,24) - 26( 5,21) (0,0,0) 78195.118 ('0.08) [76000J 

8( 3, 5) - 9( 2, 8) (0,0.0) 78397.033 ('0.03) [76000] 
lO( I, 9) - 9( 2, 8) (0.0,0) 82124.317 (*0.03) [76000] 
8( I, 7) - 8( 0, 8) (0,0,0) 83043.775 (*0.03) [76000] 

33( 3,31) - 32( 4,28) (0,0,0) 85973.142 ('1.09) [76000] 
7( 3, 5) - 8( 2, 6) (0,0,0) 88720.604 (·0.04) [76000] 

30( 3,27) - 31( 2,30) (0,0,0) 89307.345 (·1.44) [76000J 
37( 6,32) - 36( 7,29) (O,O,O) 90196.662 (*0.21) [76000] 
47( 8,40) - 46( 9,37) (0,0,0) 90863.612 ('0.48) [76000] 
26( 4,22) - 25( 5,21) (0,0,0) 92428.878 ('0.05) [76000] 
17( 5,13) - IS( 4,14) (0,0,0) 93852.163 (·0.09) [76000J 
20( 2,18) - 21( 1.21) (0,0,0) 94250.687 ('0.27) [76000) 
42( 7.35) - 41( 8,34) (0,0,0) 95241.956 (*0.36) [76000J 

2( 2, 0) - 3( I, 3) (0,0,0) 95810.418 ('0.03) [76000] 
12( 4, 8) - 13( 3,11) (0,0,0) 95922.876 (*0.06) [76000] 
25( 3,23) - 24( 4,20) (0,0,0) 96075.192 (*0.10) [76000] 
22( 6,16) - 23( 5,19) (0,0,0) 96193.987 ('0:14) [76OooJ 
27( 7,21) - 28( 6,22) (0,0,0) 96204.234 (00.20) [76000J 
32( 8,24) - 33( 7,27) (0,0,0) 96987.955 (00.28) [76000J 
37( 9,29) - 3S( 8,30) (0,0,0) 97236.841 (·0.38) [76000] 
42(10,32) - 43( 9,35) (0,0,0) 97507.014 (00.48) [76000] 
47(11,37) - 48(10,38) (0,0,0) 9758 l.l 3 I (00.60) [76000] 

3( 1, 3) - 2( 0, 2) (0,0,0) 102031.888 ('0.02) [76000] 
lO( I, 9) - lO( 0,10) (0,0,0) 104391.640 ('0.03) [76000] 
3I( 3,29) - 30( 4,26) (0,0,0) 104914.876 (*0.62) [76000] 
33( 5,29) - 32( 6,26) (0,0,0) 106374.118 ('0.21) [76000] 
32( 5,27) - 3l( 6,26) (0,0,0) 107567.650 ('0.15) [76000] 
27( 3,25) - 26( 4,22) (0,0,0) 109260.376 (·0.19) [76000] 
29( 4,26) - 28( 5,23) (0,0,0) 111902.681 (*0.17) [76000J 
Il( 4, 8) - 12( 3, 9) (0,0,0) 112532.400 (*0.07) [76000] 
43( 7,37) - 42( 8,34) (0,0,0) 112552.945 (·O.SO) [76000] 
29( 3,27) - 2S( 4,24) (0,0,0) 112577.829 (·0.35) [76000J 

6( 3, 3) - 7( 2. 6) (0,0,0) 114574.470 (*0.04) [76000J 
48( 8,40) - 47( 9,39) (0,0,0) 114705.313 (*0.83) [76000] 
16( 2,14) - 15( 3,13) (0,0,0) 115291.373 ('0.04) [76000] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species I f(K~,K',J - J"(K~,K".j (V 1,V2,V3) Frequency (Unc.) Reference 

(MHz) (MHz) 

160 34S160 2I( 6,16) - 22( 5,17) (0,0,0) 115722.337 (°0.]8) [76000J 
16( 5,il) - 17( 4,14) (0,0,0) 115744.797 (00.12) [76000] 
26( 7,19) - 27( 6,22) (0,0,0) 116859.971 (00.28) [76000] 
31( 8,24) - 32( 7,25) (0,0,0) 117202.095 (°0.40) [76oo0J 
36( 9,27) - 37( 8,30) (0,0,0) 117632.286 (*0.55) [760001 
41(10,32) - 42( 9,33) (0,0,0) 117802.395 ('0.72) [76000) 
46(11,35) - 47(10,38) (0,0,0) 117863.615 (*0.91) [76000] 

8( 0, 8) - 7( 1, 7) (0,0,0) 118478.532 (°0.03) [76000] 
38( 6,32) - 37( 7,31) (0,0,0) 1239]3.330 (°0.40) [76000J 
12( 2,10) - 12( I,ll) (0,0,0) 124496.455 ('0.03) [76000] 
1O( 2, 8) - lOt I, 9) (0,0,0) 124614.078 (°0.03) [76000] 
8( 2, 6) - 8( 1, 7) (0,0,0) 128668.789 (°0.03) 176000J 

14{ 2,12) - ]4{ 1,13) (0,0,0) 129803.36 ( 0.10) [640l1] 
5( 3, 3) - 6( 2, 4) (0,0,0) 130584.353 ('0.05) [76000] 

39( 6,34) - 38( 7,31) (0,0,0) 131936.059 (*0.49) [76000J 
12( I,ll) - 12( 0,12) (0,0,0) 132114.04 ( 0.10) [64011] 

5( 1, 5) - 4{ 0, 4) (0,0,0) 133471.47 ( 0.10) [640111 
49( 8,42) - 48( 9,39) (0,0,0) 134016.806 (°1.12) [76000] 
22( 2,20) - 23( 1,23) (0,0,0) 134417.311 ('0.55) [76000] 
lOt 4, 6) - ll( 3, 9) (0,0,0) 134535.348 (°0.08) [76000] 
15( 5,11) - 16( 4,12) (0,0,0) 134703.445 (00.14) [76000J 

6( 2, 4) - 6( 1, 5) (0,0,0) 134826.12 ( 0.10) [640 11 J 
12( I,ll) - II( 2,10) (0,0,0) 134873.84 ( 0.10) [64011J 
22( 3,19) - 2l( 4,18) (0,0,0) 135566.28 ( 0.20) [65015] 
20( 6,14) - 21( 5,17) (0,0,0) 136343.910 (*0.24) [76000] 
25( 7,19) - 26( 6,20) (0,0.0) 136848.311 ('0.37) [76000J 
30( 8,22) - 31( 7,25) (0,0,0) 137521.137 (*0.54) [76000) 
35( 9,27) - 36( 8,28) (0,0,0) 137836.490 (*0.74) [76000] 
40(10,30) - 4l( 9,33) (0,0,0) 138042.080 (*0.99) [76000] 
45(ll,35) - 46(10,36) (0,0,0) 138052.318 (*1.28) [76000] 
32{ 3,29) - 33( 2,32) (0,0,0) 138206.111 (*2.72) (76000) 

4{ 2, 2) - 4( 1, 3) (0,0,0) 141158.76 ( 0.10) [64011] 
31( 4,28) ..., 30( 5,25) (0,0,0) 141195.631 (*0.35) [76000] 
44{ 7,37) - 43( 8,36) (0,0,0) 141511.657 (00.89) [76000] 
16( 2,14) - 16( 1,15) (0,0,0) 141653.16 ( 0.10) [640] I] 
35( 5,31) - 34{ 6,28) (0,0,0) 144436.385 (·0.45) (76000) 

2( 2, 0) - 2( I, I) (0,0,0) 146020.435 (*0.04) [76000] 
28( 4,24) - 27( 5,23) (0,0,0) 149209.816 (*0.12) [76000] 

4{ 3, 1) - 5( 2, 4) (0,0,0) 151917.609 (*0.06) [76000J 
9( 4, 6) - lOt 3, 7) (0,0,0) 152953.760 (*0.09) [76000] 
3( 2, 2) - 3( 1, 3) (0,0,0) 153015.056 (°0.04) [76000] 

14{ 5, 9) - 15( 4,12) (0,0,0) 155233.078 ('0.17) [76000] 
45( 7,39) - 44{ 8,36) (0,0,0) 155479.791 (·1.05) [76000] 
19( 6,14) - 20( 5,15) (0,0,0) 156033.766 (*0.29) [76000] 
24{ 7,17) - 25{ 6,20) (0,0,0) 157059.154 (*0.46) [76000] 
29( 8,22) - 30( 7,23) (0,0,0) 157588.822 (*0.68) [76000J 
49(12,38) - 50(11,39) (0,0,0) 157986.437 (*2.14) [76000] 

34{ 9,25) - 35( 8,28) (0,0,0) 158002.676 (*0.96) [76000J 
39(10,30) - 40( 9,31) (0,0,0) 158173.326 (*1.30) [76000] 
44{11,33) - 45(10,36) (0,0,0) 158173.582 (*1.69) [76000J 
50( 8,42) - 49( 9,41) (0,0,0) 160002.592 (*1.75) [76000] 

5( 2,4) - 5( 1, 5) (0,0,0) 160143.598 ('0.03) [76000] 

41( 4,38) - 40( 5,35) (0,0,0) 160403.342 (·4.92) [76000J 
18( 2,16) - 18( 1,17) (0,0,0) 160802.570 ('0.04) [760001 
34{ 5,29) - 33( 6,28) (0,0,0) 161392.279 ('0.39) [76000J 

W( 0,10) - 9( 1, 9) (0,0,0) 162020.358 ('0.03) [76000J 
7( 1, 7) - 6( 0, 6) (0,0,0) 162775.893 ('0.04) [76000] 

33( 4,30) - 32( 5,27) (0,0,0) 164323.248 ('0.65) [76000] 
]4{ 1,13) - 14{ 0,14) (0,0.0) 165620.635 ('0.05) [760001 

3( 3, 1) - 4{ 2, 2) (0,0,0) 170284.871 (*0.06) [76000] 

7( 2, 6) - 7( I, 7) (0,0,0) 170546.918 (°0.03) [76000J 

41( 6,36) - 40( 7,33) (0,0,0) 172919.366 (*0.95) [76000] 

8( 4, 4) - 9( 3, 7) (0,0,0) 173207.430 ('0.11) [76000] 

13( 5, 9) - 14{ 4,10) (0,0,0) 174576.699 (·0.20) [76000) 

4O( 6,34) - 39( 7,33) (0,0,0) 174817.494 (·0.92) [76000J 

J. Phys. Chem. Ref, Data, Vol. 7, No, 4, 1918 
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TABLE 5]..7. The microwave spectrum of S02-Continued 

Isotopic species 

160 34S160 18( 2,]6) - 17( 3,]5) 
18( 6,12) - 19( 5,15) 
23( 7,17) - 24( 6,18) 
28( 8,20) - 29( 7,23) 
48(12,36) - 49(11,39) 
33( 9,25) - 34( 8,26) 
43(1l,33) - 44(10,34) 
38(10,28) - 39( 9,31) 
39( 4,36) - 38( 5,33) 
24( 2,22) - 25( 1,25) 
35( 4,32) - 34( 5,29) 
37( 5,33) - 36( 6,30) 

9( 2, 8) - 9( I, 9) 
37( 4,34) - 36( 5,31) 

2( 2, 0) - 1( I, 1) 
20( 2,18) - 20( 1,19) 
14( ],13) - 13( 2,12) 
20( 3,17) - 20{ 2,18} 
22( 3,19) - 22( 2,20) 
34( 3,31) - 35( 2,34) 
46( 7,39) - 45{ 8,38) 

9( I, 9) - 8( 0, 8) 
7( 4, 4) - 8( 3, 5) 

12( 5, 7) - 13( 4,10) 
18( 3,15) - 18( 2,16) 
17( 6,12) - 18( 5,]3) 
22( 7,15) - 23( 6,]8) 
24( 3,21) - 24( 2,22) 
27( 8,20) - 28( 7,21) 
47(12,36) - 48(11,37) 
32( 9,23) - 33( 8,26) 
42(11,31) - 43(10,34) 
37(10,28) - 38( 9,29) 
47( 7,41) - 46( 8,38) 
24( 3,21) - 23( 4,20) 
Il( 2,10) - H( I,ll) 
3( 2, 2) - 2( 1, 1) 

16( 1,15) - 16( 0,16) 
12( 0,12) - I1( I,ll) 
16( 3,]3) - 16( 2,14) 
39( 5,35) - 38( 6,32) 
30( 4,26) - 29( 5,25) 

6( 4, 2) - 7( 3, 5) 
43( 6,38) - 42( 7,35) 
26( 3,23) - 26( 2,24) 
H( 5, 7) - 12( 4, 8) 
16( 6,10) - 17( 5,13) 
14( 3,11) - 14( 2,12) 
21( 7,15) - 22( 6,16) 
26( 8,18) - 27{ 7,21) 
46(12,34) - 47(11,37) 
3l( 9,23) - 32( 8,24) 
4](11,31) - 42(10,32) 
36(10,26) - 37( 9,29) 
Il( I,ll) - 1O( 0,10) 
36( 5,31) - 35( 6,.30) 
22( 2,20) - 22( 1,21) 
13( 2,12) - 13( 1,13) 
26( 2,24) - 27( 1,27) 
12( 3, 9) - 12( 2,10) 

4( 2, 2) - 3( I, 3) 
42( 6,36) - 41( 7,35) 

5( 4, 2) - 6( 3, 3) 
]O( 5, 5) - 1I( 4, 8) 
15( 6,10) - 16( 5,11) 
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(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(O,O,O) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 

I 
(0,0,0) 
(0,0,0) 

Frequency 
(MHz) 

174850.238 
176093.740 
176940.855 
177647.898 
178000.840 
178041.514 
178216.660 
178238.645 
178418.689 
178845.749 
179375.529 
179720.739 
184287.682 
184533.839 
]87294.441 
187475.199 
]88366.491 
189123.89 
189392.475 
189944.861 
190124.650 
1910]3.39 
192254.918 
194416.924 
194812.06 
195742.598 
196855.174 
197044.30 
197556.367 
197952.020 
198019.766 
198194.738 
198218.242 
198260.701 
]98348.54 
201376.411 
203225.14 
203504.113 
204136.203 
204525.157 
210817.315 
211418.528 
211762.922 
212384.618 
212981.5.30 
213807.648 
215468.680 
215999.705 
216594.318 
217414.184 
217845.246 
217904.227 
218105.268 
218131.977 
219355.005 
220450.651 
221114.956 
221735.627 
225582.158 
227031.868 
229857.627 
229983.884 
230933.533 
233296.754 
235004.627 

(Unc.) Reference 
(MHz) 

(*0.04) [76000J 
(*0.34) [76000] 
(*0.55) [76000] 
(*0.83) [76000] 
(*2.74) [76000] 
(*1.19) [76000] 
(*2.14) [76000J 
(*1.63) [76000J 
(*3.13) [76000J 
(*1.09) [76000] 
(*1.14) (76000) 
(*0.84) [76000J 
(*0.04) [76000] 
(*1.92) [76000] 
(*0.05) [76000] 
(*0.05) [76000] 
(*0.04) [76000] 
( 0.10) [74038J 
(*0.05) [76000] 
(*4.71) [76000] 
(*1.80) [76000] 
( 0.10) [74038] 
(*0.12) [76000] 
(*0.23) [76000] 
( 0.10) [74038] 
(*0.40) [76000] 
(*0.65) [76000J 
( 0.10) [74038J 
(*1.00) [76000J 
(*3.39) [76000J 
(*1.44) [76000J 
(*2.63) [76000J 
(*1.98) [76000J 
(*1.87) [76000J 
( 0.10) [74038] 
(*0.04) [76000J 
( 0.10) [74038] 
(*0.07) [76000] 
(*0.04) [76000] 
(*0.06) [76000] 
(*1.46) [760001 
(*0.29) [76000] 
(*0.13) [76000] 
(*1.65) [76000] 
(*0.14) [76000J 
(*0.25) [76000J 
('0.46) [76000] 
(*0.06) [76000] 
(*0.75) [76000] 
(*1.16) [76000] 
(*4.08) [76000] 
('1.69) [76000] 
(*3.15) [76000J 
(*2.35) [76000J 
(*0.04) [76000] 
(*0.84) [76000] 
(*0.06) [76000] 
(*0.06) [76000] 
(*2.00) [76000] 
(*0.05) [76000] 
(*0.05) [76000] 
(*1.82) [76000] 
(*0.14) [76000] 
(*0.28) [76000] 
(*0.51) [76000] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

J(K~,K'J - r WX~) 

5( 2, 4) - 4( 1, 3) 
lOt 3, 7) - lOt 2, 8) 
41( 5,37) - 40( 6,34) 
20( 2,18) - 19( 3,17) 
20( 7,13) - 21( 6,16) 
25( 8,18) - 26( 7,19) 
28( 3,25) - 28( 2,26) 
45(12,34) - 46(11,35) 
30( 9,21) - 31( 8,24) 
40(11,29) - 41(10,32) 
35(10,26) - 36( 9,27) 
49( 7,43) - 48( 8,40) 
16( 1,15) - 15( 2,14) 
48( 7,41) - 47( 8,40) 

8( 3, 5) - 8( 2, 6) 
18( 1,17) - 18( 0,18) 
]4( 0,14) - 13( 1,13) 
15( 2,14) - 15( 1,15) 

6( 3, 3) - 6( 2, 4) 
4( 3, 1) - 4( 2, 2) 
3( 3, 1) - 3( 2, 2) 
5( 3, 3) - 5( 2, 4) 
7( 3, 5) - 7( 2, 6) 

13( 1,13) - 12( 0,12) 
30( 4,26) - 30( 3,27) 
45( 6,40) - 44( 7,37) 

4( 4, 0) - 5( 3, 3) 
9( 3, 7) - 9( 2, 8) 

32( 4,28) - 32( 3,29) 
9( 5, 5) - lOt 4, 6) 

43( 5,39) - 42( 6,36) 
Il( 3, 9) - Il( 2,10) 
28( 4,24) - 28( 3,25) 
14( 6, 8) - 15( 5,11) 
19( 7,13) - 20( 6,14) 
24( 8,16) - 25( 7,19) 
29( 9,21) - 30( 8,22) 
39(11,29) - 40(10,30) 
34(10,24) - 35( 9,27) 
13( 3,11) - 13( 2,12) 
24( 2,22) - 24( 1,23) 
34( 4,30) - 34( 3,31) 
26( 3,23) - 25( 4,22) 
26( 4,22) - 26( 3,23) 

7( 2, 6) - 6( ], 5) 
15( 3,13) - 15( 2,14) 
30( 3,27) - 30( 2,28) 
17( 2,16) - 17( 1,17) 

8 53- 946 ( .) (,) 
28( 2,26) - 29( ],29) 
13( 6, 8) - 14( 5, 9) 
18( 7,11) - 19( 6,14) 
23( 8,16) - 24( 7,17) 

6( 2, 4) - 5( 1, 5) 
28( 9,19) - 29( 8,22) 
33(10,24) - 34( 9,25) 
38(11,27) - 39(10,30) 
32( 4,28) - 31( 5,27) 
17( 3,]5) - 17( 2,16) 
15( 1,15) - 14( 0,14) 
24( 4,20) - 24( 3,21) 
47( 6,42) - 46( 7,39) 
16( 0,16) - I,5{ !,l5) 
36( 4,32) - 36( 3,33) 
20( 1,19) - 20( 0,20) 

(v"v2,v3) 

(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
00,0 (, ) 

(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(0,0,0) 
(O,O,O) 
(0,0,0) 
(0,0,0) 

Frequency (Unc.) I 
(MHz) (MHz) 

235927.510 (*0.05) 
235951.920 (*0.04) 
236023.541 (*2.42) 
236225.085 (*0.05) 
236296.654- (*0.86) 
237170.594 (*1.33) 
237521.401 (*0.25) 
237681.830 (*4.83) 
237724.020 (*1.96) 
237955.512 (*3.70) 
237974.223 (*2.75) 
240410.711 (*3.03) 
241509.004 ('0.05) 
241889.524 ('3.27) 
241985.466 (*0.04) 
243935.843 (*0.11) 
244481.484- (*0.05) 
245178.627 (*0.08) 
245302.271 (*0.05) 
246686.166 (*0.07) 
247127.443 (*0.07) 
247440.335 (*0.06) 
248364.783 (*0.05) 
248698.677 ('0.05) 
249100.301 (*0.55) 
249300.231 (*2.69) 
250]56.234 (*0.15) 
250358.373 (*0.04) 
251759.650 ('0.71) 
252615.760 (*0.31) 
253431.299 (*3.91) 
253936.284 (*0.04) 
254278.440 (*0.41) 
254517.463 (*0.57) 
255893.406 (*0.96) 
256866.037 (*1.51) 
257469.281 (*2.23) 
257746.305 (*4.27) 
257755.000 (*3.15) 
259617.155 (*0.05) 
260327.008 (·0.13) 
263437.4.57 (*0.96) 
264682.836 (*0.15) 
265489.203 (*0.29) 
265554.057 (*0.05) 
267871.010 ('0.06) 
270230.007 (*0.46) 
271410.116 ('0.10) 
271917.246 '0.33 ( ) 

272787.883 (*3.45) 
273930.746 (*0.62) 
27,5435.465 (*1.06) 
276485.937 ('1.69) 
276999.580 (*0.05) 
277153.500 (*2.51) 
277474.379 (*3.57) 
277482.277 (*4.86) 
278834.580 (*0.58) 
279075.223 (*0.07) 
279429.946 (*0.06) 
280408.168 ('0.19) 
282337.615 (*4.20) 
283183.518 ('0.06) 
284658.332 (*1.41) 
285178.546 (*0.21) 

Reference 

[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
/76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[76000J 
[76000] 
[76000] 
[760ooJ 
[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[760001 
[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[76000J 
[76000J 
[76000J 
[76000] 
[76000] 
[76000J 
[76000] 
[76000) 
[76000J 
[76000] 
[76000] 
[76000J 
[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[76000] 
[76000J 
76000 [ ] 

[76000] 
[76000] 
[76000] 
[76000) 
[76000] 
[76000J 
[76000J 
[76000] 
[76000J 
[76000] 
[76000] 
[76000] 
[76000] 
[76000J 
[76000] 
[76000J 

1615 

J. Phys. Chem. Ref. Data, Val. 7, Na. 4, 1978 



1616 FRANK J. LOVAS 

TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species J'(K~,K'+J - /"(K~,K",J (v.,v2,v3) Frequency (Vne.) Reference 
(MHz) (MHz) 

160 :l4S160 38( 5,33) - 37( 6,32) (0,0,0) 285362.343 ('1.58) [76000] 
44( 6,38) - 43( 7,37) (0,0,0) 290449.092 (*3.25) 176000J 

7( 5, 3) - 8( 4, 4) (0,0,0) 291146.437 ('0.35) [76000] 
9( 2, 8) - 8( I, 7) (0,0,0) 292257.222 ('0.06) [76000] 

18( 1,17) - 17( 2,16) (0,0,0) 293122.891 ('0.06) (76000) 
12( 6, 6) - 13( 5, 9) (0,0;0) 293297.820 (*0.67) [76000J 
19( 3,17) - 19( 2,18) (0,0,0) 293481.712 ('0.08) [76000J 
17( 7,11) - 18( 6,12) (0,0,0) 294905.270 ('Ll7) [76000J 
22( 8,14) - 23( 7,17) (0,0,0) 296047.410 ('1.86) [76000) 
22( 4,18) - 22( 3,19) (0,0,0) 296499.762 (*0.12) [76000) 
27( 9,19) - 28( 8,20) (0,0,0) 296775.832 (*2.80) [76000] 
32(10,22) - 33( 9,25) (0,0,0) 297138.223 (*3.99) [76000J 
22( 2,20) - 21( 3,19) (0,0,0) 298256.822 ('0.07) [76000] 
I9( 2,18, - 19( 1,19) (0,0,0) 300049.125 ('0.16) [76000] 
26( 2,24) - 26( 1,25) (0,0,0) ·303139.782 ('0.31) [76000] 

3( 3, 1) - 2( 2, 0) (0,0,0) 304332.081 (*0.08) [76000] 
40( 5,35) - 4O( 4,36) (0,0,0) 307370.880 (*2.90) [76000J 
32( 3,29) - 32( 2,30) (0,0,0) 309816.127 ('0.85) [76000] 

6( 5, 1) - 7( 4, 4) (0,0,0) 310341.375 ('0.37) [76000] 
38! 5,33) - 38! 4,34) (0,0,0) 310380.610 ('2.55) [76000] 
21( 3,19) - 21( 2,20) (0,0,0) 311196.638 (*0.09) [76000] 
17( 1,17) - 16( 0,16) (0,0,0) 311485.349 ('0.07) [76000J 
20( 4,16) - 20( 3,17) (0,0,0) 311487.401 ('0.09) [76000] 
Il( 6, 6) - I2( 5, 7) (0,0,0) 312604.180 ('0.72) [76000] 
42( 5,37) - 42( 4,38) (0,0,0) 313808.272 (·3.43) [76000) 
16( 7, 9) - 17( 6,12) (0,0,0) 314322.246 ('1.26) [76000] 
38( 4,34) - 38( 3,35) (0,0,0) 315193.760 ('2.22) [76000] 
21( 8,14) - 22( 7,15) (0,0,0) 315548.984 ('2.04) [76000) 
H( 2,10) - 10( 1, 9) (0,0,0) 316339.776 (00.07) [76000] 
26( 9,17) - 27( 8,20) (0,0,0) 316343.520 (·3.08) [76000J 
31(10,22) - 32( 9,23) (0,0,0) 316748.680 ('4.42) [76000] 
18( 0,18) - 17( 1,17) (0,0,0) 320597.164 ('0.08) [76000] 
36( 5,31) - 36( 4,32) (0,0,0) 321285.656 (02.19) [76000] 

4( 3, 1) - 3( 2, 2) (0,0,0) 323528.736 (*0.08) [76000] 
18( 4,14) - 18( 3,15) (0,0,0) 323806.682 (*0.08) [76000] 
22( 1,21) - 22( 0,22) (0,0,0) 325997.431 ('0.42) [76000] 

5( 5, 1) - 6( 4, 2) (0,0,0) 329499.871 ('0.39) [76000] 
8( 2, 6) - 7( 1, 7) (0,0,0) 330191.096 (00.06) [760001 

44( 5,39) - 44( 4,40) (0,0,0) 330522.345 (*4.55) [76000] 
21( 2,20) - 21( 1,21) (0,0,0) 330667.603 ('0.30) [76000] 
10( 6, 4) - Il( 5, 7) (0,0,0) 331867.770 (°0.77) [76000] 
23( 3,21) - 23( 2,22) (0,0,0) 332173.712 (00.14) [76000] 
16( 4,12) - 16( 3,13) (0,0,0) 332836.214 (*0.08) [76000] 
28( 3,25) - 27( 4,24) (0,0,0) 333363.959 (·0.30) [76000] 
15( 7, 9) - 16( 6,10) (0,0,0) 333685.543 (°1.36) [76000J 
20( 8,12) - 21( 7,15) (0,0,0) 334999.160 (°2.21) [76000] 
25( 9,17) - 26( 8,18) (0,0,0) 335858.844- (·3.37) [76000] 
30(10,20) - 3I( 9,23) (0,0,0) 336309.855 (*4.86) [76000] 
34( 5,29) - 34( 4,30) (0,0,0) 337875.821 (°1.80) [76000] 
13( 2,12) - 12( I,ll) (0,0,0) 338320.334 (°0.08) [76000] 
14( 4,10) - 14( 3,11) (0,0,0) 338785.687 (*0.07) [76000] 

5( 3, 3) - 4( 2, 2) (0,0,0) 342208.891 ('0.07) [76000] 
20( 1,19) - 19( 2,18) (0,0,0) 342231.598 ('0.07) [76000] 
12( 4, 8) - 12( 3, 9) (0,0,0) 342332.041 (00.07) [76000] 
1O( 4, 6) - 1O( 3, 7) (0,0,0) 344245.411 (*0.08) [76000] 
19( 1,19) - 18( 0,18) (0,0,0) 344581.032 ('0.09) [76000] 
13( 4,10) - 13( 3,11) (0,0,0) 344807.922 ('0.07) [76000] 
15( 4,12) - IS( 3,13) (0,0,0) 344987.570 (00.07) [76000] 
Il( 4, 8) - Il( 3, 9) (0,0,0) 344998.203 (·0.07) [76000] 
8( 4, 4) - 8( 3, 5) (0,0,0) 345168.769 (*0.11) [760ooJ 
9( 4, 6) - 9( 3, 7) (0,0,0) 345285.703 ('0.09) [76000] 
7( 4, 4) - 7( 3, 5) (0,0,0) 345519.780 (00.12) [76000J 
6( 4, 2) - 6( 3, 3) (0,0,0) 345553.235 (°0.13) [76000] 
5( 4, 2) - 5( 3, 3) (0,0,0) 345651.453 (*0.14) [76000J 
4( 4, 0) - 4( 3, 1) (0,0,0) 345678.961 (00.15) [76000] 
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TABLE 51.7. The microwave spectrum of S02-fAlntinued 

Isotopic species f(K~,K'J - j"(K~,K"J (vl'v"v3) Frequency (Unc.) Reference 
(MHz) (MHz) 

]60 "5'60 17( 4,14) - 17( 3,15) (0,0,0) 

I 

345929.271 (*0.07) [76000] 
28( 2,26) - 28( 1,27) (0,0,0) 347482.960 (*0.67) [76000] 
19( 4,16) - 19( 3,17) (0,0,0) 348117.490 (*0.08) [76000] 

Isotopic species f(K~,K~) - j"(K~,K'J p p F" F" (v"v"v3) Frequency I (Une.) Reference , , 
(MHz) (MHz) 

'60 335160 19( 3,17) - 18( 4,14) (0,0,0) 9592.3 ( 0.2 ) [64015] 
19( 3,17) - 18( 4,14) (0,0,0) 9593.0 ( 0.2 ) [64015] 

1( 1, I) - 2( 0, 2) (0,0,0) 11368.0 ( 0.2 ) [68017] 
I( 1, l) - 2( 0, 2) (0,0,0) 11373.2 ( 0.2 ) [68017] 
1( 1, 1) - 2( 0, 2) (0,0,0) 11379.9 ( 0.2 ) [68017] 

39( 7,33) - 38( 8,30) (0,0,0) 14372.8 ( 0.2 ) [64015] 
39( 7,33) - 38( 8,30) (0,0,0) 14373.2 ( 0.2 ) [64015] 
22( 5,17) - 23( 4,20) (0,1,0) 14862.95 ( 0.5 ) [62015] 
14( 2,12) - 15( 1,15) ! (0,0,0) 15252.7 ( 0.2 ) [62015] 
14( 2,12) - 15( 1,15) (0,0,0) 15254.1 ( 0.2 ) [62015] 
14( 2,12) - 15( 1,15) (0,0,0) 15266.2 ( 0.2 ) [62015J 
14( 2,12) - 15( 1,15) (0,0,0) 15267.5 ( 0.2 ) [62015J 
21( 5,17) - 22( 4,18) 45/2 4712 (0,0,0) 15278.45 ( 0.1 ) [62013J 
2l{ 5,17) - 22( 4,18) 43/2 45/2 (0,0,0) 15279.85 ( 0.1 ) [62013] 
12( 3, 9) - 13( 2,12) 23/2 25/2 (0,0,0) 16634.8 ( 0.2 ) [62013] 
12( 3, 9) - 13( 2,12) 

i 
2112 23/2 (0,0,0) 16637.5 ( 0.2 ) [62013] 

29( 5,25) - 28( 6,22) (0,0,0) 16752.9 ( 0.2 ) [62015J 
18( 3,15) - 17( 4,14) 37/2 35/2 (0,0,0) 16758.5 ( 0.1 ) [62013J 
18( 3,15) - 17( 4,14) 39/2 37/2 (0,0,0) 16761.2 ( 0.1 ) [62013] 
34( 6,28) - 33( 7,27) 69/2 67/2 (0,0,0) 19250.9 ( 0.1 ) [62013] 
34( 6,28) - 33( 7,27) 7112 69/2 (0,0,0) 19251.7 ( 0.1 ) [62013] 
40( 7,33) - 39( 8,32) (0,1,0) 19556.20 ( 0.20) [64015J 
40( 7,33) - .W( 8,32) (0,1,0) 19556.90 ( 0.20) [64015J 
32( 7,25) - 33( 6,28) (0,1,0) 20086.2 ( 0.2 ) [62015] 
32( 7,25) - 33( 6,28) (0,1,0) 20086.7 ( 0.2 ) [62015] 
14( 2,12) - 15( 1,15) (0,1,0) 20291.95 ( 0.20) [62015] 
14( 2,12) - 15( 1,15) (0,1,0) 20293.30 ( 0.20) [62015J 
14( 2,12) - 15( 1,15) (0,1,0) 20305.25 ( 0.20) [62015] 
14( 2,12) - 15( 1,15) (0,1,0) 20306.55 ( 0.20) [62015J 

5( 2, 4) - 6( 1, 5) 7/2 9/2 (0,0,0) 20602.1 ( 0.1 ) [62013J 
5( 2, 4) - 6( 1, 5) 13/2 15/2 (0,0,0) 20603.6 ( 0.1 ) [62013] 
5( 2, 4) - 6( 1, 5) 9/2 1I/2 (0,0,0) 20608.2 ( 0.1 ) [62013J 
5( 2, 4) - 6( 1, 5) 1112 13/2 (0,0,0) 20609.6 ( 0.1 ) [62013] 

24( 4,20) - 23( 5,19) (0,1,0) 20911.25 ( 0.20) [64015] 
24( 4,20) - 23( 5,19) (0,1,0) 20912.05 ( 0.5 ) [62015J 
24( 4,20) - 23( 5,19) (0,1,0) 20912.90 ( 0.20) [64015] 
35( 6,30) - 34( 7,27) (0,1,0) 21702.85 ( 0.5 ) [62015J 

8( 2, 6) - 9( 1, 9) 17/2 19/2 (0,0,0) 22314.75 ( 0.05) [62013J 
8( 2, 6) - 9( 1, 9) 15/2 17/2 (0,0,0) 22316.35 ( 0.05) [62013] 
8( 2, 6) - 9( 1, 9) 19/2 2112 (0,0,0) 22324.4 ( 0.1 ) [62013J 
8( 2, 6) - 9( 1, 9) 17/2 15/2 (0,0,0) 22326.0 ( 0.1 ) [62013] 

12( 3, 9) - 13( 2,12) 23/2 25/2 (0,1,0) 22614.00 ( 0.20) [62015] 
12( 3, 9) - 13( 2,12) 2112 23/2 (0,1,0) 22616.60 ( 0.20) [62015] 
37( 8,30) - 38( 7,31) (0,1,0) 23328.30 ( 0.20) [64015] 
37( 8,30) - 38( 7,31) (0,1,0) 23328.80 ( 0.20) [640151 
25( 4,22) - 24( 5,19) (0,1,0) 23875.45 ( 0.5 ) [62015] 

31( 7,25) - 32( 6,26) (0,0,0) 23969.8 ( 0.2 ) [62015] 
3I( 7,25) - 32( 6,26) (0,0,0) 23970.3 ( 0.2 ) [62015J 

5( 2, 4) - 6( I, 5) 712 9/2 (0,1,0) 23982.45 ( 0.20) [62015] 

5( 2, 4) - 6( 1, 5) 13/2 15/2 (0,1,0) 23983.95 ( 0.20) [62015] 
5( 2, 4) - 6( 1, 5) 9/2 11/2 (0,1,0) 23988.45 ( 0.02) [620151 
5( 2, 4) - 6( 1, 5) 11/2 13/2 (0,1,0) 23989.85 ( 0.02) [620151 

25( 2,24) - 24( 3,21) (0,0,0) 24127.3 ( 0.2 ) [62015] 

25( 2,24) - 24( 3,21) (O,O,O) 24127.9 ( 0.2 ) [62015] 

25( 2,24) - 24( 3,21) (0,0,0) 24137.0 ( 0.2 ) [62015] 

25( 2,24) - 24( 3,21) (0,0,0) 24137.6 ( 0.2 ) [62015] 

26( 6,20) - 27( 5,23) 55/2 57/2 (0,0,0) 24165.5 ( 0.1 ) [62013] 

26( 6,20) - 27( 5,23) 53/2 55/2 (0,0,0) 24165.9 ( 0.1 ) [62013J 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species j'(K:,K';J - J"(K~,K"+J F F, f~ r, (v"v2,v,) Frequency (Une.) Reference 
(MHz) (MHz) 

160 335 160 8( 1, 7) - 7( 2, 6) 17/2 15/2 (0,1,0) 24997.80 ( 0.02) [62015] 

8( 1, 7) - 7( 2, 6) 15/2 13/2 (0,1,0) 24998.85 ( 0.02) /62015] 

8( 1, 7) - 7( 2, 6) 19/2 17/2 (0,1,0) 25003.50 ( 0.20) [62015] 

8( 1, 7) - 7( 2, 6) 13/2 1112 (0,1,0) 25004.55 ( 0.20) [62015) 

17( 2,16) - 16( 3,13) (0,1,0) 25146.1 ( 0.2 ) [62015] 

17( 2,16) - 16( 3']3) (0,1,0) 25146.5 ( 0.2 ) [62015J 
17( 2,16) - 16( 3,13) (0,1,0) 25150.8 ( 0.2 ) [62015] 

17( 2,16) - 16( 3,13) (0,1,0) 25151.3 ( 0.2 ) [62015] 
16( 4,12) - 17( 3,15) (0,0,0) 26037.15 ( 0.2 ) [62015] 
16( 4,12) - 17( 3,15) (0,0,0) 26037.5 ( 0.2 ) [62015] 
21( 5,17) - 22( 4,]8) (0,1,0) 26062.20 ( 0.20) [64015] 

21( 5,17) - 22( 4,18) (0,1,0) 26063.40 ( 0.20) [64015J 
8( 2, 6) - 9( 1, 9) (0,1,0) 26347.70 ( 0.20) [64015] 
8( 2, 6) - 9( I, 9) (0,1,0) 26349.35 ( 0.20) [64015] 
8( 2, 6) - 9( 1, 9) (0,1,0) 26357.30 ( 0.20) [64015J 
8( 2, 6) - 9( 1, 9) (0,1,0) 26358.90 ( 0.20) [64015] 

36( 8,28) - 37( 7,31) (0,0,0) 27451.3 ( 0.2 ) [62016] 
36( 8,28) - 37( 7,31) (0,0,0) 27451.7 ( 0.2 ) [62016] 

8( I, 7) - 7( 2, 6) 17/2 15/2 (0,0,0) 28269.10 ( 0.05) [62016] 
S{ I, 7) - 7{ 2, 6) 15/2 13/2 (0,0,0) 28270.10 ( 0.05) [62016] 
8( 1, 7) - 7( 2, 6) 19/2 17/2 (0,0,0) 28274.85 ( 0.05) [62016] 
8( 1, 7) - 7( 2, 6) 13/2 1112 (0,0,0) 28275.80 ( 0.05) [62016] 
4( 0, 4) - 3( 1, 3) 9/2 7/2 (0,1,0) 29025.70 ( 0.05) [62016] 
4( 0, 4) - 3( 1, 3) 712 5/2 (0,1,0) 29028.40 ( 0.05) [62016] 
4( 0, 4) - 3( 1, 3) 11/2 9/2 (0,1,0) 29031.20 ( 0.05) [62016J 
4( 0, 4) - 3( 1, 3) 5/2 3/2 (0,1,0) 29033.80 ( 0.05) [62016] 

41( 9,33) - 42( 8,34) (0,0,0) 29271.6 ( 0.2 ) [62016] 
4( 0, 4) - 3( 1, 3) 9/2 7/2 (0,0,0) 30190.30 ( 0.05) [62016] 
4( 0, 4) - 3( 1, 3) 7/2 512 (0,0,0) 30192.90 ( 0.05) /62016J 
4( 0, 4) - 3( 1, 3) 11/2 9/2 (0,0,0) 30195.85 ( 0.05) [62016] 
4( 0, 4) - 3( 1, 3) 5/2 3/2 (0,0,0) 30198.45 ( 0.05) [62016] 

50( 9,41) - 49(10,40) (0,0,0) 31257.6 ( 0.2 ) [65015] 
15( 4,12) - 16( 3,13) (0,0,0) 31653.6 ( 0.2 ) [65015] 
15( 4,12) - 16( 3,13) (0,0,0) 31655.6 ( 0.2 ) [65015] 
24( 4,20) - 23{ 5,19) (0,0,0) 31797.35 ( 0.2 ) [65015] 
24( 4,20) - 23( 5,19) (0,0,0) 31799.2 ( 0.2 ) [65015] 
16( 2,14) - 17( 1,17) (0,0,0) 31938.8 ( 0.2 ) [65015J 
16( 2,14) - 17( 1,17) (0,0,0) 31939.9 ( 0.2 ) [65015J 
30( 5,25) - 29( 6,24) (0,1,0) 34205.10 ( 0.20) [64015J 
30( 5,25) - 29( 6,24) (0,1,0) 34206.30 ( 0.20) [64015] 
21( 3,19) - 20( 4,16) (0,1,0) 34232.40 ( 0.20) [64015] 
21( 3,19) - 20( 4,16) (0,1,0) 34233.80 ( 0.20) [640151 
16( 4,12) - 17( 3,15) (0,1,0) 34294.00 ( 0.20) [640151 
25( 4,22) - 24( 5,19) (0,0,0) 34425.1 ( 0.2 ) [65015] 
35( 6,30) - 34( 7,27) (0,0,0) 37008.7 ( 0.2 ) [68017] 
40( 7,33) - 39( 8,32) (0,0,0) 37262.05 ( 0.2 ) [65015] 
4O( 7,33) - 39( 8,32) (0,0,0) 37262.8 ( 0.2 ) [65015] 

6( 2, 4) - 7( 1, 7) (0,0,0) 41854.65 ( 0.2 ) [68017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 41856.4 ( 0.2 ) [68017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 41862.95 ( 0.2 ) [68017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 41864.7 ( 0.2 ) [68017J 

25( 6,20) - 26( 5,21) (0,0,0) 41937.0 ( 0.2 ) [68017] 
25( 6,20) - 26( 5,21) (0,0,0) 41937.7 (0.2 ) [68017] 
21( 3,19) - 20( 4,16) (0,0,0) 42383.8 ( 0.2 ) [640151 
2l( 3,19) - 20( 4,16) (0,0,0) 42385.1 ( 0.2 ) [64015] 
20( 5,15) - 21( 4,18) (0,0,0) 43762.4 ( 0.2 ) [68017] 
19( 2,18) - 18( 3,15) (0,0,0) 44168.2 ( 0.2 ) [68017J 
19( 2,18) - 18( 3,15) (0,0,0) 44168.7 ( 0.2 ) [68017] 
19( 2,]8) - 18( 3,15) (0,0,0) 44174.5 ( 0.2 ) [68017] 
19( 2,18) - 18( 3,15) (0,0,0) 44175.0 ( 0.2 ) [68017] 
30( 7,23) - 3I( 6,26) (0,0,0) 46226.0 ( 0.2 ) [68017] 
30( 7,23) - 31( 6,26) (0,0,0) 46226.5 ( 0.2 ) [680171 
30( 5,25) - 29( 6,24) (0,0,0) 47448.45 ( 0.2 ) [68017] 
30( 5,25) - 29( 6,24) (0,0,0) 47449.65 ( 0.2 ) [68017] 
35( 8,28) - 36( 7,29) (0,0,0) 47746.0 ( 0.2 ) [68017] 
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TABLE 51.7. The microwave spectrum of 502-Continued 

Isotopic species l(K~,K'J - rrK~,K"J I F ~ r r; (111'\12,113) Frequency (Vnc.) Reference 
(MHz) (MHz) 

160 3.15160 21( 2,20) - 20( 3,17) (0,0,0) 47813.3 ( 0.2 ) [68017] 
10( 3, 7) - Il( 2,10) (0,0,0) 48001.4 ( 0.2 ) [68017] 
10( 3, 7) - Il( 2,10) (0,0,0) 48003.1 ( 0.2 ) [68017] 

9( 3, 7) - lOt 2, 8) (0,0,0) 48174.5 ( 0.2 ) [68017] 
9( 3, 7) - lOt 2, 8) (0,0,0) 48175.0 ( 0.2 ) [68017] 
9( 3, 7) - 10( 2, 8) (0,0,0) 48177.8 ( 0.2 ) [68017] 
9( 3, 7) - lOt 2, 8) (0,0,0) 48178.3 ( 0.2 ) [68017] 

40( 9,31) - 41( 8,34) (0,0,0) 50227.1 ( 0.2 ) [680]7J 
45(10,36) - 46( 9,37) (0,0,0) 52180.2 ( 0.2 ) [68017] 

2( 1, 1) - 2( 0, 2) (0,0,0) 52643.3 ( 0.2 ) I [68017] 
2( I, 1) - 2( 0, 2) (0,0,0) 52647.75 ( 0.2 ) [68017] 
2( 1, 1) - 2( 0, 2) (0,0,0) 52649.6 ( 0.2 ) [68017] 
2( 1, 1) - 2( 0, 2) (0,0,0) 52653.9 ( 0.2 ) [68017] 

14( 2,12) - 13( 3,11) (0,0,0) 53385.1 ( 0.2 ) [68017] 
14( 2,12) - 13( 3,11) (0,0,0) 53385.6 ( 0.2 ) [68017] 
14( 2,12) - 13( 3,11) (0,0,0) 53389.7 ( 0.2 ) [680]7] 
14( 2,12) - 13( 3,11) (0,0,0) 53390.25 ( 0.2 ) [68017] 
18( 2,16) - 19( 1,19) (0,0,0) 57410.0 ( 0.2 ) [68017] 
18( 2,16) - 19( 1,19) (0,0,0) 57411.1 ( 0.2 ) [68017] 
18( 2,16) - 19( 1,19) (0,0,0) 57424.35 ( 0.2 ) [68017] 
18( 2,16) - 19( 1,19) (0,0,0) 57425.4 ( 0.2 ) [68017J 
3]( 5,27) - 30( 6,24) (0,0,0) 57473.4 ( 0.2 ) [68017] 
3]( 5,27) - 30( 6,24) (0,0,0) 57473.7 ( 0.2 ) [68017] 

4( I, 3) - 4( 0, 4) (0,0,0) 58425.4 ( 0.2 ) [68017] 
4( I, 3) - 4( 0, 4) (0,0,0) 58427.8 ( 0.2 ) [68017] 
4( 1, 3) - 4( 0, 4) (0,0,0) 58432.3 ( 0.2 ) [68017] 
4( 1, 3) - 4( 0, 4) (0,0,0) 58434.6 ( 0.2 ) [68017] 

Isotopic species l(K~,K'J - rrK~,K"J (111'\12,113) Frequency (Vnc.) Refereuce 
(MHz) (MHz) 

160 365160 22( 4,18) - 21( 5,17) (0,0,0) 8445.80 ( 0.10) [64014] 
32( 6,26) - 31( 7,25) (0,0,0) 8563.30 ( 0.10) [64014] 

I( 1, 1) - 2( 0, 2) (0,0,0) 9030.10 ( 0.10) [64014] 
37( 7,31) - 36{ 8,28) (0,0,0) 9251.30 ( 0.10) [64014J 
16( 4,12) - 17( 3,15) (0,0,0) 10547.00 ( 0.10) [64014] 
35( 8,28) - 36( 7,29) (0,0,0) 10907.00 ( 0.10) [64014J 

5( 2, 4) - 6( 1, 5) (0,0,0) 13121.80 ( 0.10) [64014] 
15( 4,12) - 16( 3,]3) . (0,0,0) 13125.00 ( 0.10) [64014] 
25( 6,20) - 26( 5,21) (0,0,0) 14360.80 ( 0.10) [64014] 
12( 2,10) - Il( 3, 9) (0,0,0) 14405.20 ( 0.10) [640]4] 
30( 7,23) - 31( 6,26) (0,0,0) 14683.10 ( 0.10) [64014] 

5( 2, 4) - 6( I, 5) (0,1,0) 16352.30 ( 0.10) [64014]. 
23( 4,20) - 22( 5,17) (0,0,0) 16524.60 ( 0.10) [64014] 
14( 2,12) - 15( 1,15) (0,0,0) 17616.30 ( 0.10) [640141 
8( 2, 6) - 9( I, 9) (0,0,0) 17808.60 ( 0.10) [64014] 

15( 2,14) - 14( 3,11) (0,0,0) 18263.00 ( 0.10) [64014J 
20( 5,15) - 21( 4,18) (0,0,0) 22604.25 ( 0.10) [64014J 
19( 3,17) - lS( 4,]4) (0,0,0) 24075.70 ( 0.10) [64014] 
33( 6,28) - 32( 7,25) (0,0,0) 26963.30 ( 0.10) [64014] 
28( 5,23) - 27( 6,22) (0,0,0) 30359.80 ( 0.10) [64014) 

4( 0, 4) - 3( I, 3) (0,1,0) 31393.60 ( 0.10) [64014J 
4( 0, 4) - 3( I, 3) (0,0,0) 32508.85 ( 0.10) [64014] 
9( 3, 7) - 1O( 2, 8) (0,0,0) 35197.90 ( 0.10) [64014] 
8( I, 7) - 7( 2, 6) (0,0,0) 35947.80 ( 0.10) [64014] 
6( 2, 4) - 7( I, 7) (0,0,0) 36113.80 ( 0.10) [64014] 

17( 2,16) - 16( 3,13) (0,0,0) 36645.70 ( 0.10) [64014] 
18( 3,15) - 17( 4,14) (0,0,0) 36747.60 ( 0.10) [64014] 
19( 5,15) - 20( 4,16) (0,0,0) 36842.80 ( 0.10) (64014) 
16( 2,14) - 17( 1,17) (0,0,0) 37184.60 ( 0.10) [64014] 
lOt 3, 7) - II( 2,10) (0,0,0) 37345.60 ( 0.10) [64014] 
24( 6,18) - 25( 5,21) (0,0,0) 38567.60 ( 0.10) [64014] 

'60325'80 6( 2, 5) - 7( I, 6) (0,1,0) 8153.20 ( 0.02) 164012] 
28( 6,23) - 29( 5,24) (0,0,0) 8360.60 ( 0.20) [64015] 
23( 5,18) - 24( 4,21) (0,0,0) 8412.20 ( 0.20) [64015] 
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TABLE S1.7. The microwave spectrum of SO,-Continued 

Isotopic species J'(K~,K'.J - J"(K~,K~ (vl'v2,va) Frequency (Unc.) Reference 
(MHz) (MHz) 

16032S180 12( 2,10) - 13( 1,13) (0,0,0) 873S.25 ( 0.20) [64015] 
20( 3,18) - 19( 4,15) (0,0,0) 9167.50 ( 0.20) [6401S] 
13( 2,11) - 14( 1,14) (0,0,0) 9605.80 ( 0.20) [64015] 
13( 2,Il) - 12( 3,10) (O,O,O) 9610.00 ( 0.20) [6301OJ 
2S( 4,22) - 24( 5,19) (0,0,0) 10019.80 ( 0.20) [630101 
19( 3,16) - 181 4,15) (0,1,0) 10034.30 ( 0.02) [64012J 
H( 2, 9) - 12( 1,12) (0,0,0) 10047.00 ( 0.20) [63010J 
16( 2,15) - 15( 3,12) (0,0,0) 

I 

12064.30 ( 0.20) [64015] 
34( 7,28) - 3S( 6,29) (0,1,0) 12109.90 ( 0.02) [64012] 
13( 3,10) - 14( 2,13) (0,0,0) 12658.00 ( 0.2{) [64015] 
14( 2,12) - lS( 1,15) (0,0,0) 

I 
12681.65 ( 0.20) [6401S] 

30( 5,25) - 29( 6,24) (0,0,0) 12763.20 ( 0.20) [6401S] 
41( 7,3S) - 4O( 8,32) (0,0,0) 

I 
12817.40 ( 0.20) [64015] 

31(S,27) - 30( 6,24) (0,1,0) 13095.05 ( 0.02) [64012] 
12( 2,10) - 13( 1,]3) (0,1,0) 

I 
13108.50 (0.02) [64012] 

28( 6,22) - 29( 5,25) (0,0,0) I 13120.10 ( 0.20) (63010) 
l( I, 1) - 2( 0, 2) (0,0,0) 13291.25 ( 0.20) [63010] 

17( 4,14) - 18( 3,lS) (0,1,0) I 13461.20 ( 0.02) [64012J 
lOt 2, 8) - Il( I,ll) (0,0,0) 13477.75 ( 0.20) [63010] 
13( 2,11) - 14( 1,14) (0,1,0) 14160.60 ( 0.02) [64012] 
Il( 2, 9) - 12( 1,12) (0,1,0) 14261.50 ( 0.02) (64012) 
Il( 3, 9) - 12( 2,10) (0,0,0) 14330.05 ( 0.20) [630 !OJ 
I( I, 1) - 2( 0, 2) (0,1,0) 14424.30 ( 0.02) [64012] 

34( 7,27) - 35( 6,30) (0,1,0) 14573.50 ( 0.02) [64012] 
8( 1, 7) - 7( 2, 6) (0,1,0) IS114.05 ( 0.02) [64012] 

18( 4,14) - 19( 3,17) (0,1,0) 15235.00 ( 0.02) [64012] 
25( 4,21) - 24( 5,20) (0,1,0) 15303.90 ( 0.02) [64012] 
17( 2,16) - 16( 3,13) (0,1,0) 16527.90 ( 0.02) [64012] 
2I( 3,19) - 20( 4,16) (0,1,0) 17147.05 ( 0.02) [640]2] 
lOr 2, 8) - H( I,ll) (0,1,0) 17553.80 ( 0.02) [64012] 
33( 7,27) - 34( 6,28) (0,0,0) 17727.75 ( 0.20) [63010] 
15( 2,13) - 16( 1,16) (0,0,0) 17949.10 ( 0.20) [63010] 
26( 4,23) - 25( 5,20) (0,1,0) 18081.20 ( 0.02) (64012) 
19( 3,16) - 18( 4,15) (0,0,0) 18095.30 ( 0.20) [630 !OJ 
8( 1, 7) - 7( 2, 6) (0,0,0) 18261.70 ( 0.20) [63010] 

13( 3,10) - 14( 2,13) (0,1,0) 18321.30 ( 0.02) [64012] 
22( S,18) - 23( 4,19) (0,0,0) 18597.70 ( 0.20) [63010] 

9( 2, 7) - lOr 1,10) (0,0,0) 18925.20 ( 0.20) [63010] 
33( 7,26) - 34( 6,29) (0,0,0) 19561.90 ( 0.20) [63010J 
36( 6,31) - 35( 7,28) (0,0,0) 19813.30 ( 0.20) [63010] 
II( 3, 9) - 12( 2,10) (0,1,0) 19972.30 ( 0.02) [64012] 
28( 6,23) - 29( 5,24) (0,1,0) 20916.10 ( 0.02) (64012) 
31( S,26) - 30( 6,25) (0,1,0) 21781.50 ( 0.02) [64012] 
17( 2,16) - 16( 3,13) (0,0,0) 22326.70 ( 0.20) [63010] 

, 9( 2, 7) - lO( 1,10) (0,1,0) 22879.80 ( 0.02) [640]2] 
39( 8,32) - 40( 7,33) (0,1,0) 22946.70 ( 0.02) [64012] 
36( 6,30) - 35( 7,29) (0,0,0) 23337.20 ( 0.20) [63010] 
39( 8,31) - 40( 7,34) (0,1,0) 23853.80 ( 0.02) [64012] 
17( 4,13) - 18( 3,16) (0,0,0) 24344.30 ( 0.20) [6301OJ 
4( 0, 4) - 3( I, 3) (0,1,0) 24796.80 ( 0.02) [64012] 

37( 6,32) - 36( 7,29) (0,1,0) 2493S.30 ( 0.02) [64012] 
21( 3,19) - 20( 4,16) (0,0,0) 25012.40 ( 0.20) [630IOJ 
18( 2,17) - 17( 3,14) (0,1,0) 2514S.1O ( 0.02) [64012] 

16( 2,14) - 17( 1,17) (0,0,0) 25362.70 ( 0.20) [63010] 
31( 5,27) - 30( 6,24) (0,0,0) 25503.95 ( 0.20) [63010) 

28( 6,22) - 29( 5,25) (0,1,0) 25548.60 ( 0.02) [64012] 

25( 4,21) - 24( 5,20) (0,0,0) 25701.35 ( 0.20) [63010] 

4( 0, 4) - 3( 1, 3) (0,0,0) 25913.05 ( 0.20) [63010] 

38( 8,31) - 39( 7,32) (0,0,0) 26029.90 ( 0.20) [6301OJ 

8( 2, 6) - 9( 1, 9) (0,0,0) 26252.60 ( 0.20) [63010] 

12( 3, 9) - 13( 2,12) (0,0,0) 26567.20 ( 0.20) [6301 OJ 

38( 8,30) - 39( 7,33) (0,0,0) 26706.90 ( 0.20) [63010] 

22( 5,17) - 23( 4,20) (0,0,0) 27018.70 ( 0.20) [63010] 

S( 2, 4) - 6( I, 5) (0,0,0) 27599.80 ( 0.20) [63010J 

16( 4,13) - 17( 3,14) (0,0,0) 27983.70 ( 0.20) [63010] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K'..,K'.J - J"(K~,K"J (v"v2,va) Frequency (Unc.) Reference 
(MHz) (MHz) 

160325180 26( 4,23) - 25( 5,20) (0,0,0) 28202.60 ( 0.20) [63010J 
14{ 2,12) - 13( 3,11) (0,1,0) 28883.90 ( 0.02) [64012] 
22( 5,18) - 23( 4,19) (0,1,0) 28916.90 ( 0.02) [64012] 
27( 6,22) - 28( 5,23) (0,0,0) 29029.40 ( 0.20) [63010] 

8( 2, 6) - 9( 1, 9) (0,1,0) 30100.55 ( 0.02) [64012] 
5( 2, 4) - 6( I, 5) (0,1,0) 30847.20 ( 0.02) [64012] 

18( 2,17) - 17( 3,14) (0,0,0) 30962.70 ( 0.20) [63010] 
19( 2,18) - 18( 3,15) (0,1,0) 3]942.70 ( 0.02) [64012J 
22( 3,20) - 21( 4,17) (0,1,0) 32227.00 ( 0.02) [64012] 
17( 4,13) - 18( 3,16) (0,1,0) 32263.70 ( 0.02) [64012J 
12( 3, 9) - 13( 2,12) (0,1,0) 32306.20 ( 0.02) [64012J 
32( 5,28) - 3l( 6,25) (0,1,0) 32342.00 ( 0.02) [64012J 
27( 6,21) - 28( 5,24) (0;0,0) 32436.80 ( 0.20) [63010J 
33( 7,27) - 34{ 6,28) (0,1,0) 32453.90 ( 0.02) [64012J 
44{ 9,36) - 45( 8,37) (0,1,0) 33095.55 ( 0.02) [64012] 
44{ 9,35) - 45( 8,38) (0,1,0) 33418.15 ( 0.02) [640121 
43( 9,35) - 44{ 8,36) (0,0,0) 33830.10 ( 0.20) [63010] 
43( 9,34) - 44{ 8,37) (0,0,0) 34071.95 ( 0.20) [6301OJ 
33( 7,26) - 34{ 6,29) (0,1,0) 34220.85 ( 0.02) [64012J 
31( 5,26) - 30( 6,25) (0,0,0) 34421.90 ( 0.20) [63010J 
14{ 2,12) - 13( 3,11) (0,0,0) 34462.20 ( 0.20) [63010] 
20( 3,17) - 19( 4,16) (0,1,0) 34558.20 ( 0.02) [64012J 
17( 2,15) - 18( 1,18) (0,0,0) 34849.60 ( 0.20) [63010] 
27( 4,24) - 26( 5,21) (0,1,0) 35959.40 ( 0.02) [64012] 
16( 4,13) - 17( 3,14) (0,1,0) 36007.10 ( 0.02) [64012] 
20( 2,19) - 19( 3,16) (0,1,0) 36743.60 ( 0.02) [640121 
22( 5,17) - 23( 4,20) (0,1,0) 37194.20 ( 0.02) [64012] 
lOt 3, 8) - 1I( 2, 9) (0,0,0) 37345.20 ( 0.20) [6301OJ 
19( 2,18) - 18( 3,15) (0,0,0) 37783.90 ( 0.20) [63010J 
32( 7,26) - 33( 6,27) (0,0,0) 37826.50 ( 0.20) [63010] 
32( 7,25) - 33( 6,28) (0,0,0) 39127.40 ( 0.20) [64015J 
37( 6,32) - 36( 7,29) (0,0,0) 39594.40 ( 0.20) [64015] 
21( 5,17) - 22( 4,18) (0,0,0) 39724.40 ( 0.20) [64015] 
22( 3,20) - 2l( 4,17) (0,0,0) 40061.40 ( 0.20) [64015J 
Il( 3, 8) - 12( 2,11) (0,0,0) 41461.40 ( 0.20) [64015J 
16( 4,12) - 17( 3,15) (0,0,0) 41768.90 ( 0.20) [64015J 

9( 1, 8) - 8( 2, 7) (0,0,0) 41999.00 ( 0.20) [64015] 
20( 2,19) - 19( 3,16) (0,0,0) 42615.20 ( 0.20) [64015] 
20( 3,17) - 19( 4,16) (0,0,0) 42631.40 ( 0.20) [64015J 
37( 6,31) - 36( 7,30) (0,0,0) 44398.8 ( 0.20) [65016] 
32( 5,28) - 31( 6,25) (0,0,0) 44731.50 ( 0.20) [65016J 
21( 2,20) - 20( 3,17) (0,0,0) 45307.30 ( 0.20) [65016] 
21( 5,16) - 22( 4,19) (0,0,0) 45736.60 ( 0.20) [65016] 
22( 2,21) - 21( 3,18) (0,0,0) 45742.00 ( 0.20) [65016] 

6( 2, 4) - 7( 1, 7) (0,0,0) 45881.40 ( 0.20) [650161 
27( 4,22) - 26( 5,21) (0,0,0) 46046.90 ( 0.20) [65016] 

5( 0, 5) - 4( I, 4) (0,0,0) 46232.40 ( 0.20) [65016] 
37( 8,29) - 38( 7,32) (0,0,0) 46309.00 ( 0.20) [65016] 
18( 2,16) - 19( 1,19) (0,0,0) 46314.00 ( 0.20) [65016] 
26( 4,22) - 25( 5,21) (0,0,0) 49091.75 ( 0.20) [65016J 
26( 6,21) - 27( 5,22) (0,0,0) 49312.70 ( 0.20) [65016J 

4{ 2, 3) - 5( 1, 4) (0,0,0) 49650.00 ( 0.20) [65016J 
15( 4,12) - 16( 3,13) (0,0,0) 49699.00 ( 0.20) [65016J 
26( 6,20) - 27( 5,23) (0,0,0) 51717.00 ( 0.20) [65016J 

3( I, 2) - 3( 0, 3) (0,0,0) 54377.62 ( 0.20) [65016J 
4{ 1, 3) - 4{ 0, 4) (0,0,0) 57394.60 ( 0.20) [65016] 
5( 1, 4) - 5( 0, 5) (0,0,0) 61323.00 ( 0.20) [63015J 

1O( 1, 9) - 9( 2, 8) (0,0,0) 66210.26 ( 0.20) [650161 
6( 1, 5) - 6( 0, 6) (0,0,0) 66262.22 ( 0.20) [65016J 
6( 0, 6) - 5( I, 5) (0,0,0) 66887.51 ( 0.20) [65016J 
I( 1, 1) - O( 0, 0) (0,0,0) 67430.60 ( 0.20) [65016J 

21( 3,18) - 20( 4,17) (0,0,0) 68240.32 ( 0.20) [65016J 
14( 4,11) - 15( 3,12) (0,0,0) 70670.75 ( 0.20) [65016J 

4{ 2, 2) - 5( I, 5) (0,0,0) 70966.64 ( 0.20) [65016] 

7( 1, 6) - 7( 0, 7) (0,0,0) 72318.12 ( 0.20) [65016J 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K:X,j - J"(K:,K:J (V1,V2,V.,) Frequency (Uue.) Reference 
(MHz) (MHz) 

160 325180 S( 1, 7) - S( 0, 8) (0,0,0) 79599.06 ( 0.20) (65016) 

7( 0, 7) - 6( 1. 6) (0,0,0) 87752.92 ( 0.20) (65016) 

9( 1, 8) - 9( 0, 9) (0,0,0) 88201.66 ( 0.20) [65016J 
Il( 1,10) - 1O( 2, 9) (0,0,0) 90833.55 ( 0.20) [65016] 
13( 4,10) - 14( 3,11) (0,0,0) 91008.52 ( 0.20) [65016] 
22( 3,19) - 21( 4,18) (0,0,0) 94940.18 ( 0.20) (65016) 

8( 2, 6) - 8( I, 7) (0,0,0) 131766.91 ( 0.20) [65016] 
l5( 2,13) - 15( 1,14) (0,0,0) 131783.64 ( 0.20) [65016] 
7( 2, 5) - 7( I, 6) (0,0,0) 134717.73 ( 0.20) [65016] 

27( 7,21) - 28( 6,22) (0,0,0) 135306.96 ( 0.20) [65016] 
16( 2,14) - 16( 1,16) (0,0,0) 136657.55 ( 0.20) [65016] 
13( 1,12) - 13( 0,13) (0,0,0) 136749.31 ( 0.20) [65016) 

6( 2, 4) - 6( 1, 5) (0,0,0) 137821.47 ( 0.20) [65016] 
5( 2. 3) - 5( 1, 4) (0,0,0) 140880.19 ( 0.20) [65016] 

13( 1,12) - 12( 2,11) i (0,0,0) 141009.79 ( 0.20) [65016] 
18( 2,16) - 17( 3,15) (0,0,0) 141890.31 ( 0.20) [65016] 
17( 2,15) - 17( 1,16) (0,0,0) 143096.29 ( 0.20) [65016] 

4( 2, 2) - 4( 1, 3) (0,0,0) 143714.92 ( 0.20) [65016] 
6( 1, 6) - 5( 0, 5) (0,0,0) 144375.42 ( 0.20) [65016] 

180 325180 8( I, 7) - 7( 2, 6) I (0,1,0) 9102.9 ( 0.20) [640121 
12( 2,10) - 13( 1,13) (0,0,0) 9250.06 ( 0.20)' [64015] 
14( 3,11) - 15( 2,14) (0,1,0) 11137.30 ( 0.20) [64012J 
14( 2,12) - 15( 1,15) (0,0,0) 11364.95 ( 0.20) [64015] 
8( 1, 7) - 7( 2, 6) (0,0,0) 12073.4 ( 0.20) [63010] 

4O( 8,32) - 41( 7,35) (0,0,0) 12741.40 ( 0.20) [63010] 
23( 5,19) - 24( 4,20) (0,0.0) 13043.10 ( 0.20) [63010] 
12( 2,10) - 13( 1,13) (0,1,0) 13342.50 ( 0.20) [64015J 
21( 3,19) - 20( 4,16) (0,0,0) 14007.70 ( 0.20) [63010] 

1( 1, 1) - 2( 0, 2) (0,0,0) 14117.55 ( 0.20) [63010] 
lOr 2, 8) - Il( I,ll) (0,0,0) 15055.Il ( 0.20) [63010] 
37( 6,32) - 36( 7,29) (O,O,O) 15905.00 ( 0.20) [63010) 
17( 2,16) - 16( 3,13) (0,0,0) 16232.35 ( 0.20) [63010] 
IS( 4,14) - 19( 3,17) (0,0,0) 17201.25 ( 0.20) [63010] 
I4( 2,12) - 13( 3,11) (0,1,0) 17634.30 ( 0.20) [64012] 
17( 4,14) - IS( 3,15) (0,0,0) 17853.90 ( 0.20) [6301OJ 
26( 4,22) - 25( 5,21) (0,1,0) 19403.45 ( 0.20) [64012] 
27( 4,24) - 26( 5,21) (0,1,0) 20380.90 ( 0.20) [04(12) 
34( 7,27) - 35( 6,30) (0,0,0) 21269.40 ( 0.20) [630IOJ 
16( 2,14) - 17( 1,17) (0,0,0) 21542.10 ( 0.20) [6301OJ 
4( 0, 4) - 3( 1, 3) (0,1,0) 2]815.00 ( 0.20) [64012] 

Il( 3, 9) - 12( 2,10) (0,0,0) 22553.10 ( 0.20) [63010] 
23( 5,19) - 24( 4,20) (0,1,0) 22758.30 ( 0.20) [64012] 
45( 9,37) - 46( 8,38) (0,0,0) 22790.00 ( 0.20) [64015] 

4( 0, 4) - 3( I, 3) (0,0,0) 22865.95 ( 0.20) [6301OJ 
14( 2,12) - 13( 3,11) (0,0,0) 22889.20 ( 0.20) [63010] 
18( 4,14) - 19( 3,17) (0,1,0) 24658.10 ( 0.20) [64012] 
43( 7,37) - 42( 8,34) (0,0,0) 24731.60 ( 0.20) [64015] 
I7( 4,14) - 18( 3,15) (0,1,0) 25407.35 ( 0.20) [64012J 
20( 3,17) - 19( 4,16) (0,0,0) 26479.60 ( 0.20) [64015] 
19( 2,18) - 18( 3,15) (0,1,0) 27014.70 ( 0.20) [64012J 
H( 3, 9) - 12( 2,10) (0,1,0) 27863.90 ( 0.20) [64012J 
8( 2, 6) - 9( I, 9) (0,0,0) 28101.88 ( 0.20) [63010] 

26( 4,22) - 25( 5,21) (0,0,0) 29185.90 ( 0.20) [63010] 
27( 4,24) - 26( 5,21) (0,0,0) 29907.00 ( 0.20) (63010) 
28( 6,22) - 29( 5,25) (0,0,0) 30190.20 ( 0.20) [63010] 
39( 8,32) - 40( 7,33) (0,0,0) 30711.70 ( 0.20) [63010] 

5( 2, 4) - 6( 1, 5) (0,0,0) 31050.60 ( 0.20) [63010] 
8( 2, 6) - 9( 1, 9) (0,1,0) 31713.75 ( 0.20) [64012J 

12( 3, 9) - 13( 2,12) (0,0,0) 31919.30 ( 0.20) [63010] 
19( 2,18) - 18( 3,15) (0,0,0) 32533.10 ( 0.20) [64015] 
32( 5,27) - 3I( 6,26) (0,0,0) 33376.50 ( 0.20) (63010) 

5( 2, 4) - 6( 1, 5) (0,1,0) 34112.85 ( 0.20) [64012J 
34( 7,27) - 35( 6,30) (0,1,0) 35071.50 ( 0.20) [64012J 
23( 3,21) - 22( 4,18) (0,1,0) 35229.00 ( 0.20) [64015] 
21( 2,20) - 20( 3,17) (0,1,0) 36287.40 ( 0.20) (64015) 
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TABLE 51.7. The microwave spectrum of SO,-Continued 

ISOiOpic species f(K,K',J - J"(K~,K"j (111,112,113) Frequency (Une.) Reference 
(MHz) (MHz) 

180 32S180 12( 3, 9) - 13( 2,12) (0,1,0) 37325.80 ( 0.20) [64012] 
33( 7,27) - 34( 6,28) (0,0,0) 38475.00 ( 0.20) [64015] 
22( 5,17) - 23( 4,20) (0,0,0) 39724.40 ( 0.20) [64015] 

4( 1, 3) - 4( 0, 4) (0,0,0) 55568.22 ( 0.20) [65016] 
10( 0,10) - 9( I, 9) (0,0,0) 140506.64 ( 0.20) [65016] 
4( 2, 2) - 4( I, 3) (0,0,0) 140557.39 ( 0.20) [65016] 

160 34S180 33( 7,27) - 34( 6,28) (0,1,0) 8315.20 ( 0.20) [64015] 
Il( 2, 9) - 12( 1,12) (0,0,0) 8402.00 ( 0.20) [63017) 
18( 3,15) - 17( 4,14) (0,0,0) 8588.90 ( 0.20) [63017] 
27( 6,22) - 28( 5,23) (0,0,0) 8785.30 ( 0.20) [63017] 
13( 2,11) - 14( 1,14) (0,0,0) 9640.90 ( 0.20) [63017] 
1I( 3, 9) - 12( 2,10) (0,1,0) 9950.70 ( 0.20) [64015] 
33( 7,26) - 34( 6,29) (0,1,0) 10750.70 ( 0.20) [64015] 
24( 4,20) - 23( 5,19) (0,],0) 10763.60 ( 0.20) [64015] 
lOt 2, 8) - Il( I,ll) (0,0,0) 11115.10 ( 0.20) [630171 
13( 3,] 0) - 14( 2,13) (0,1,0) 11295.80 ( 0.20) [64015] 
22( 5,18) - 23( 4,19) (0,1,0) 11481.10 ( 0.20) [64015] 
22( 5,17) - 23( 4,20) (0,0,0) 11716.6 ( 0.20) [63017] 
20( 3,18) - ]9( 4,15) (0,1,0) 12078.50 ( 0.20) [64015J 
16( 2,15) - 15( 3,12) (0,1,0) 12101.30 ( 0.20) [64015] 
29( 5,24) - 28( 6,23) (0,0,0) 12264.2 ( 0.20) [63017] 
17( 4,13) - 18( 3,16) (0,0,0) 13102.80 ( 0.20) [630171 
27( 6,21) - 28( 5,24) (0,0,0) 13214.65 ( 0.20) [63017] 
14( 2,]2) - 15( 1,15) (0,0,0) 13651.70 ( 0.20) [630]7J 
13( 2,11) - 12( 3,10) (0,1,0) 14329.00 ( 0.20) [640151 
32( 7,26) - 33( 6,27) (0,0,0) 14361.50 ( 0.20) [63017] 
16( 4,13) - 17( 3,14) (0,0,0) 14450.10 ( 0.20) [63017] 
10( 2, 8) - ll( I,ll) (0,1,0) 15084.85 ( 0.20) [64015] 
25( 4,22) - 24( 5,19) (0,1,0) 15154.70 ( 0.20) [64015J 
26{ 2,25} - 25( 3,22) (0,0,0) 15896.10 ( 0.20) [65016J 

9( 2, 7) - 10{ 1,10) (0,0,0) 15938.80 ( 0.20) [63017] 
45( 8,38) - 44( 9,35) (0,0,0) 15973.60 ( 0.20) [64015] 
32( 7,25) - 33( 6,28) (0,0,0) 16160.40 ( 0.20) [63017] 
38( 8,30) - 39( 7,33) (0,1,0) 16371.80 ( 0.20) [64015] 
45( 8,37) - 44( 9,36) (0,0,0) 16507.05 ( 0.20) [64015] 
16{ 2,15) - 15( 3,12) (0,0,0) 17694.75 ( 0.20) [63017] 
14( 2,12) - ]5( ],15) (0,1,0) 18313.40 ( 0.20) [64015J 
37( 8,30) - 38( 7,31) (0,0,0) 19027.45 ( 0.20) [64015] 
12( 3, 9) - 13( 2,12) (0,0,0) 19285.00 ( 0.20) [63017J 
20( 3,18) - 19( 4,15) (0,0,0) 19705.20 ( 0.20) [63017] 
37( 8,29) - 38( 7,32) (0,0,0) 19729.20 ( 0.20) [63017] 
13( 2,11) - 12( 3,10) (0,0,0) 19774.20 ( 0.20) [63017J 
9( 2, 7) - IO( 1,10) (0,1,0) 19787.30 ( 0.20) [64015] 

40( 7,34) - 39( 8,31) (0,0,0) 19817.45 ( 0.20) [63017] 
15( 2,13) - 16( 1,16) (0,0,0) 19896.55 ( 0.20) [63017] 
17( 4,13) - 18( 3,16) (0,1,0) 20770.40 ( 0.20) [64015] 
8( 1, 7) - 7( 2, 6) (0,1,0) 20779.25 ( 0.20) [64015] 

24( 4,20) - 23( 5,19) (0,0,0) 20852.30 ( 0.20) [63017J 
27( 6,22) - 28( 5,23) (0,1,0) 20967.90 ( 0.20) [64015] 
40( 7,33) - 39( 8,32) (0,0,0) 21212.45 ( 0.20) [63017J 
17( 2,16) - 16{ 3,13) (0,1,0) 21547.10 ( 0.20) [64015] 
22( 5,17) - 23( 4,20) (0,1,0) 21576.30 ( 0.20) [64015] 

5( 2, 4) - 6{ 1, 5) (0,0,0) 22171.70 ( 0.20) [630171 
16( 4,13) - 17( 3,14) (0,],0) 22251.30 ( 0.20) [64015] 
8( 2, 6) - 9( I, 9) (0,0,0) 22738.50 ( 0.20) [63017] 

2I( 5,17) - 22( 4,18) (0,0,0) 22981.40 ( 0.20) [630171 
35( 6,30) - 34( 7,27) (0,0,0) 23190.30 ( 0.20) [63017] 
42( 9,34) - 43( 8,35) (0,0,0) 23247.80 ( 0.20) [63017] 
42( 9,33) - 43( 8,36) (0,0,0) 23513.20 ( 0.20) [63017] 

8( I, 7) - 7( 2, 6) (0,0,0) 23822.90 ( 0.20) [63017J 
19( 3,16) - 18( 4,]5) (0,1,0) 24805.60 ( 0.20) [64015] 
12( 3, 9) - 13( 2,12) (0,1,0) 24845.00 ( 0.20) [64015] 
25( 4,22) - 24( 5,19) (0,0,0) 24973.75 ( 0.20) [63017] 
27( 6,21) - 28( 5,24) (0,1,0) 25271.00 ( 0.20) [64015] 

5( 2, 4) - 6( 1, 5) (0,1,0) 25315.10 ( 0.20) [64015J 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species /(K~,K'+J - J"(K~,K") (V1,V2,V,J Frequency (Vue.) Reference 

(MHz) (MHz) 

160 34S180 30( 5,26) - 29( 6,23) (0,0,0) 25373.00 ( 0.20) [63017] 

8( 2, 6} - 9( ], 9} (0,],0) 26480.95 ( 0.20) [64015J 

4( 0, 4) - 3( 1, 3) (0,1,0) 26521.30 ( 0.20) [64015] 

25( 2,24) - 24( 3,21) (0,0,0) 26570.40 ( 0.20) [65016] 

35( 6,29) - 34( 7.28) (0,0,0) 26713.60 ( 0.20) [63017] 

17( 2,16) - 16( 3,13) (0,0,0) 27151.95 ( 0.20) [63017] 

2l( 3,19) - 20( 4,16) (0,1,0) 27449.10 ( 0.20) [64015J 

4( 0, 4) - 3( 1, 3) (0,0,0) 27603.40 ( 0.20) [63017J 

10( 3, 8) - H( 2, 9) (0,0,0) 27782.85 ( 0.20) [63017] 

36( 6,31) - 35( 7,28) (0,1,0) 27932.20 ( 0.20) [64015] 

16( 2,14) - 17( 1,17) (0,0,0) 28312.60 ( 0.20) [63017] 

32{ 7,26) - 33{ 6,27) (O,I,O) 28654.40 ( 0.20) [64015] 

18( 2,17) - 17( 3,14) (0,1,0) 29216.90 ( 0.20) [64015] 

26( 6,21) - 27( 5,22) (0,0,0) 29374.40 ( 0.20) [63017] 

16( 4,12) - 17( 3,15) (0,0,0) 30294.45 ( 0.20) [63017J 

21( 5,16) - 22( 4,19) (0,0,0) 30338.35 ( 0.20) 163017] 

32( 7,25) - 33{ 6,28) (0,1,0) 30383.75 ( 0.20) [640151 

7( 2, 5) - S( I, 8) (0,0,0) 31348.60 ( 0.20) [63017J 

26( 6,20) - 27( 5,23) (0,0,0) 32505.70 ( 0.20) [63017J 

31( 5,27) - 30( 6,24) (0,1,0) 32566.50 ( 0.20) [64015] 

19( 3,16) - 18( 4,15) (0,0,0) 32649.00 ( 0.20) [63017} 

21( 5,17) - 22( 4,18) (0,1,0) 32985.50 ( 0.20) [64.()l5J 

26( 4,23) - 25( 5,20) (0,1,0) 33089.90 ( 0.20) [64015] 

W( 3, 8) - II( 2. 9) (0,1,0) 33270.40 ( 0.20) [64015] 

36( 6,30) - 35( 7.29) (0,1,0) 33398.75 ( 0.20) [64015J 
H( 3. 8) - 12( 2,11) (0,0,0) 33831.40 ( 0.20) [63017J 

30( 5,25) - 29( 6,24) (0,0,0) 33858.40 ( 0.20) 163017] 
25( 4,21) - 24( 5,20) (0,1,0) 33864.70 ( 0.20) [64015] 

3I( 7,25) - 32( 6,26) (0,0,0) 34447.00 ( 0.20) [63017] 

IS( 2,17) - 17( 3,14) (0,0,0) 34836.00 ( 0.20) [630171 
19( 2,18) - IS( 3,15) (0,1,0) 34915.20 ( 0.20) [64015] 

7( 2, 5) - 8( I, 6) (0,1,0) 34997.45 ( 0.20) [64015J 
21( 3,19) - 20( 4,16) (0,0,0) 35044.50 ( 0.20) [63017J 
37( 8,30) - 38( 7,31) (0,1,0) 35411.20 ( 0.20) [64015] 

31( 7,24) - 32( 6,27) (0,0,0) 35709.05 ( 0.20) [63017] 
46( 8,39) - 45( 9,38) (0,0,0) 35888.90 ( 0.20) [64015] 
15( 4,12) - 16( 3,13) (0,0,0) 36558.90 ( 0.20) [63017] 

46( 8,38) - 45( 9,37) (0,0,0) 36634.55 ( 0.20) [64015] 
16( 4,12) - 17( 3,15) (0,1,0) 37975.60 ( 0.20) [64015] 
20( 2,19) - 19( 3,16) (0,1,0) 38466.90 ( 0.20) [64015] 
17( 2,15) - 181 1,18) (0,0,0) 38810.45 ( 0.20) [64015J 
36( 8,29) - 37( 7,30) (0,0,0) 38846.40 ( 0.20) 164015J 
36( 8,28) - 37( 7,31) (0,0,0) 39336.20 ( 0.20) [64015J 
Il( 3, 8) - 12( 2,11) (0,1,0) 39379.00 ( 0.20) [64015] 
14( 2,12) - l3( 3,11) (0,1,0) 39543.80 .( 0.20) 164015] 
41( 7,35) - 4O( 8,32) (0,0,0) 39751.30 ( 0.20) [64015] 
19( 2,18) - 18( 3,15) (0,0,0) 40552.70 ( 0.20) 164015] 
6( 2, 4) - 7( I, 7) (0,0,0) 41584.40 ( 0.20) [64015] 

41( 7,34) - 4O( 8,33) (0,0,0) 41688.40 ( 0.20) [64015] 
36( 6,31) - 35( 7,28) (O,O,O) 42960.80 ( 0.20) 164015] 
20( 5,16} - 2I( 4,17) (0,0,0) 43889.65 ( 0.20) [65016] 
20( 2,19) - 19( 3,16) (0,0,0) 44132.70 ( 0.20) [65016J 
14( 2,12) - 13( 3,11) (0,0,0) 44948.60 ( 0.20) [65016] 

9( 1, 8) - S( 2, 7) (0,0,0) 47629.10 ( 0.20) [65016] 

51 0, 5) - 4( 1, 4) (0,0,0) 47911.50 ( 0.20) [65016J 
l( 1, 0) - l( 0, 1) (0,0,0) 49018.00 ( 0.20) 165016] 

22( 3,20) - 21( 4,17) (0,0,0) 49460.30 ( 0.20) [65016J 
25( 6,19) - 26( 5,22) (O,O,O) 51754.90 ( 0.20) [65016] 

3( 1, 2) - 3( 0, 3) (0,0,0) 52731.31 ( 0.20) [650161 
4( 1, 3) - 4( 0, 4) (0,0,0) 55842.49 ( 0.20) [65016] 
1( I, 1) - O( 0, 0) (0,0,0) 65607.34 ( 0.20) [65016] 
6( 0, 6) - 5( I, 5) (0,0,0) 68541.75 ( 0.20) [65016J 

7( 1, 6) - 7( 0, 7) (0,0,0) 71303.86 ( 0.20) [65016J 
8( 1, 7) - 8( 0,8) (0,0,0) 78871.39 ( 0.20) [65016] 

9( 1,8) - 9( 0, 9) (0,0,0) 87819.13 ( 0.20) [65016J 
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,TABLE S1.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~,K'J - r (K~,K"J (v"v.,v3) Frequency (Une.) Reference 
(MHz) (MHz) 

'60 345 '.0 9( 0, 9) - 8( 1, 8) (0,0,0) 130994.97 ( 0.20) [65016] 
16( 2,14) - 16( 1,15) (0,0,0) 134836.31 ( 0.20) [65016] 
5( 2, 3) - 5( 1, 4) (0,0,0) 135407.44 ( 0.20) [650161 

13( 1,12) - 13( 0,13) (0,0,0) 138138.96 ( 0.20) [65016] 
4( 2, 2) - 4( 1, 3) (0,0,0) 138275.10 ( 0.20) [65016] 
3( 2, 1) - 3( 1, 2) (0,0,0) 140774.79 ( 0.20) [65016] 
6( 1, 6) - 5( 0, 5) (0,0,0) 142054.37 ( 0.20) [65016] 

I7( 2,15) - 17( 1,16) (0,0,0) 142105.33 ( 0.20) [65016] 
'.0 345 '.0 12( 2,10) - 13( 1,13) (0,0,0) 8112.50 ( 0.20) [64015] 

28( 6,22) - 29( 5,25) (0,0,0) 10888.60 ( 0.20) [64015] 
17( 4,14) - 18( 3,15) (0,1,0) 11384.2 ( 0.3 ) [6401S] 
14( 2,12) - 15( 1,IS) (0,0,0) 11953.10 ( 0.20) [64015] 
Il( 3, 9) - 12( 2,10) (0,0,0) 12763.20 ( 0.20) [63017] 
30( 5,25) - 29( 6,24) (0,0,0) 13653.10 ( 0.20) [64015J 
4l( 7,35) '- 40( 8,32) (0,0,0) 14170.80 ( 0.20) [64015] 

8( 1, 7) - 7( 2, 6) (0,1,0) 14777.2 ( 0.3 ) [64015] 
33( 7,27) - 34( 6,28) (0,0,0) 15905.0 ( 0.2 ) [63017] 
I7( 2,16) - 16( 3,13) (0,1,0) 16188.9 ( 0.3 ) [64015] 
lOr 2, B) - Il( I,ll) (0,1,0) 16207.1 ( 0.3 ) (640IS] 
14( 2,12) - 15( 1,15) (0,1,0) 16302.3 ( 0.3 ) [64015] 
8( 1, 7) - 7( 2, 6) (0,0,0) 17648.10 ( 0.20) [63017] 

Il( 3, 9) - 12( 2,10) (0,1,0) 17910.7 ( 0.3 ) [64015] 
17( 2,16) - 16( 3,13) (0,0,0) 21479.40 ( 0.20) [63017] 
38( 8,30) - 39( 7,33) (0,0,0) 23148.00 ( 0.20) [64015] 

4( 0, 4) - 3( I, 3) (0,1,0) 23S51.5 ( 0.3 ) [64015] 
22( 5,17) - 23( 4,20) (0,0,0) 24294.25 ( 0.20) [63017] 
21( 3,19) - 20( 4,16) (0,0,0) 24397.80 ( 0.20) [63017] 

8( 2, 6) - 9( 1, 9) (0,0,0) 24460.20 ( 0.20) [63017J 
12( 3, 9) - 13( 2,12) (0,0,0) 24472.80 ( 0.20) [63017] 

4( 0, 4) - 3( I, 3) (0,0,0) 24569.70 ( 0.20) [63017] 
31( 5,27) - 30( 6,24) (0,0,0) 25544.10 ( 0.20) [64015] 

5( 2, 4) - 6( 1, 5) (0,0,0) 25611.10 ( 0.20) [63017] 
27( 6,22) - 28( 5,23) (0,0,0) 25832.10 ( 0.20) [630171 

8( 2, 6) - 9( 1, 9) (0,1,0) 27972.1 ( 0.3 ) [64015] 
14( 2,12) - 13( 3,11) (0,1,0) 28209.0 ( 0.3 ) [64015] 

5( 2, 4) - 6( 1, 5) (0,1,0) 28573.4 ( 0.3 ) [64015] 
16( 2,14) - I7( 1,17) (0,1,0) 28851.6 ( 0.3 ) [64015] 
12( 3, 9) - l3( 3,12) (0,1,0) 29709.1 ( 0.3 ) [64015] 
14( 2,12) - 13( 3,11) (0,0,0) 33297.65 ( 0.20) [63017] 
32( 7,25) - 33( 6,28) (0,0,0) 35145.30 ( 0.20) [64015] 
19( 2,18) - 18( 3,15) (0,0,0) 35920.50 ( 0.20) [63017] 
21( 5,17) - 22( 4,18) (0,0,0) 36186.60 ( 0.20) [64015J 
37( 6,32) - 36( 7,29) (0,0,0) 39152.20 ( 0.20) [64015J 
20( 3,17) - 19( 4,16) (0,0,0) 41356.30 ( 0.20) [64015] 
2I( 2,20) - 20( 3,17) (0,0,0) 42837.30 ( 0.20) [64015] 

6( 2, 4) - 7( I, 7) (0,0,0) 42922.10 ( 0.20) [64015] 
4( I, 3) - 4( 0, 4) (0,0,0) 54003.07 ( 0.20) [65016J 

10( 0,10) - 9( I, 9) (0,0,0) 141843.78 ( 0.20) [65016] 
18( 2,16) - 18( 1,17) (0,0,0) 142513.38 ( 0.20) [65016) 

Isotopic species f(K:X,) - J"(K~,K"j r ~ F" F',' 
I (v"V2,V3) Frequency (Unc.) Reference 

(MHz) (MHz) 

160 335 '.0 13( 3,10) - 14( 2,13) (0,0,0) 9008.8 ( 0.2 ) [64013] 
13( 3,10) - 14( 2,13) (0,0,0) 9011.7 ( 0.2 ) [64013] 
II( 3, 9) - 12( 2,10) (0,0,0) 9257.5 ( 0.2 ) [64013] 
H( 3, 9) - 12( 2,10) (0,0,0) 9261.5 ( 0.2 ) [64013) 
13( 2,11) - J4( 1,14) (0,0,0) 9570.7 ( 0.2 ) [68017) 
13( 2,11) - 14( 1,14) (0,0,0) 9572.0 ( 0.2 ) [68017] 
22( 5,18) - 23( 4,19) (0,0,0) 9783.1 ( 0.2 ) [64013] 
22( 5,18) - 23( 4,19) (0,0,0) 9784.5 ( 0.2 ) [64013] 
35( 6,30) - 34( 7,27) (0,0,0) 12003.6 ( 0.2 ) [64013] 
10( 2, 8) - ll( I,ll) (0,0,0) 12225.2 ( 0.2 ) [64013] 
10( 2, 8) - Il( I,ll) (0,0,0) 12226.7 ( 0.2 ) [64013] 
W( 2, 8) - Il( I,ll) (0,0,0) 12236.2 ( 0.2 ) [64013] 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species /(K~,K') - rrK~,K"J F r. F" r: (1I"V2,VeJ Frequency (Une.) Reference 

(MHz) (MHz) 

160 335'30 10( 2. 8) - Il( I,ll) (0,0,0) 12237.7 ( 0.2 ) [64013] 

24{ 4,20) - 23( 5,19) (0,0,0) 12244.25 ( 0.20) [64013] 

24( 4,20) - 23( 5,19) (0,0,0) 12245.9 ( 0.2 ) [64013] 

I( 1, 1) - 2( 0, 2) (0,0,0) 12402.6 ( 0.2 ) [64013J 
I( 1, 1) - 2( 0, 2) (0,0,0) 12407.9 ( 0.2 ) [64013] 

I( 1. 1) - 2( 0, 2) (0,0,0) 12414.6 ( 0.2 ) [640131 
38( 8,30) - 39( 7,33) (0,0,0) 12947.4 ( 0.2 ) [68017] 
20( 3,18) - 19( 4,15) (0,0,0) 14639.4 ( 0.2 ) [64013J 
20( 3,18) - 19( 4,15) (0,0,0) 14640.5 ( 0.2 ) [64013] 
13( 2,11) - 12( 3,10) (0,0,0) 14838.0 ( 0.2 ) [64013) 
13( 2,11) - 12( 3,10) (0,0,0) 14842.2 ( 0.2 ) [64013J 
16( 2,15) - 15( 3,12) (0,0,0) 15012.2 ( 0.2 ) (64013) 
16( 2,15) - 15( 3,12) (0,0,0) 15016.1 ( 0.2 ) [64013J 
30( 5,26) - 29( 6,23) (0,0,0) 16104.4 ( 0.2 ) [64013] 

9( 2, 7) - 10{ 1,10) (0,0,0) 17357.15 ( 0.20) [64013] 
9( 2. 7) - lOr 1,10) (0,0,0) 17358.7 ( 0.2 ) [64013J 
9( 2, 7) - W( 1,10) (0,0,0) 17367.3 ( 0.2 ) [64013] 
9( 2, 7) - lOt 1,10) (0,0,0) 17368.8 ( 0.2 ) [64013] 

25( 4.22) - 24( 5,19) (0,0,0) 17760.3 ( 0.2 ) [64013J 
17( 4,13) - 18( 3,16) (0,0,0) 18524.35 ( 0.20) 168017] 
27( 6.22) - 28( 5,23) (0,0,0) 18618.6 ( 0.2 ) (68017) 
27( 6,22) - 28( 5,23) (0,0,0) 18619.5 ( 0.2 ) [68017J 
15( 2.13) - 16( 1,16) (0,0,0) 18889.1 ( 0.2 ) [64013] 
I5( 2,13) - 16( 1,16) (0,0,0) 18890.3 ( 0.2 ) 164013J 
15( 2,13) - 16( 1,16) (0,0,0) 18902.6 ( 0.2 ) [64013) 
15( 2,13) - 16( 1,16) (0,0,0) 18903.9 ( 0.2 ) [640]3] 
22( 5,] 7) - 23( 4,20) (0,0,0) ]9111.3 ( 0.2 ) [64013] 
16( 4,13) - 17( 3,14) (0,0,0) 21026.6 ( 0.2 ) [64m3] 
16( 4,13) - I7( 3,14) (0,0,0) 21028.9 ( 0.2 ) [64013] 
8( 1, 7) - 7( 2, 6) (0,0,0) 21127.05 ( 0.20) [64013] 
8( 1, 7) - 7( 2, 6) (0,0,0) 21128.1 ( 0.2 ) [64013J 
S( ], 7) - 7( 2, 6) (0,0,0) 21132.9 ( 0.2 ) [64013] 
S( 1, 7) - 7( 2, 6) (0,0,0) 21133.9 ( 0.2 ) 164013J 

27( 6,21) - 28( 5.24) (0,0,0) 22516.5 ( 0.2 ) [68017] 
12( 3, 9) - 13( 2,12) (0,0,0) 22788.6 ( 0.2 ) [64013] 
12( 3, 9) - 13( 2,12) (0,0,0) 22791.1 ( 0.2 ) [64013] 
30{ 5,25) - 29( 6,24) (0,0,0) 23589.2 ( 0.2 ) [64013] 
30{ 5,25) - 29( 6.24) (0,0,0) 23590.3 ( 0.2 ) [640l3J 

8( 2. 6) - 9( 1, 9) (0,0.0) 24417.S ( 0.2 ) [64013J 
S( 2. 6) - 9( I, 9) (0,0,0) 24419.4 ( 0.2 ) [640l3J 
8( 2, 6) - 9( 1, 9) (0,0,0) 24427.3 ( 0.2 ) [64013] 
8( 2, 6) - 9( I, 9) (0,0,0) 24428.9 ( 0.2 ) [64013] 
5( 2, 4) - 6( 1, 5) (0,0,0) 24795.75 ( 0.20) [64013J 
5( 2, 4) - 6( 1. 5) (0,0,0) 24801.8 ( 0.2 ) [64013] 
5( 2, 4) - 6( 1, 5) (0,0,0) 24803.2 ( 0.2 ) [64Ol3J 

17( 2,16) - 16( 3,13) (0,0,0) 24870.5 ( 0.2 ) 164013] 
17( 2,16) - I6( 3,13) (0,0,0) 24875.1 ( 0.2 ) [64013] 
19( 3,16) - 18( 4,15) (0,0,0) 25562.6 ( 0.2 ) [64013] 
19( 3.16) - 18( 4,15) (0,0,0) 25565.4 ( 0.2 ) [64013J 
32( 7,26) - 33( 6,27) (0,0,0) 25748.1 ( 0.2 ) (680)7] 
32{ 7.26) - 33( 6,27) (0,0,0) 25748.7 ( 0.2 ) [680]7] 

4( 0, 4) - 3( 1, 3) (0,0,0) 26782.4 ( 0.2 ) 164013] 
4( 0, 4) - 3( 1, 3) (0,0,0) 26785.0 ( 0.2 ) [640131 
4( 0, 4) - 3( I, 3) (0,0,0) 26787.9 ( 0.2 ) 164013J 
4( 0, 4) - 3( 1, 3) (0,0,0) 26790.6 ( 0.2 ) [64013J 

32( 7,25) - 33( 6,28) (0,0,0) , 27284.2 ( 0.2 ) /68017J 
21( 3,19) - 20( 4,16) (0,0,0) 30234.4 ( 0.2 ) [64013J 
2l( 3,19) - 20( 4,16) (0,0,0) 30235.6 ( 0.2 ) [64013] 
21( 5,17) - 22( 4,18) (0,0,0) 31114.9 ( 0.2 ) [68017J 
21( 5,17) - 22( 4,18) (0,0,0) 31116.1 ( 0.2 ) 168017J 
36( 6.31) - 35( 7,28) (0,0,0) 31754.0 ( 0.2 ) (64013) 
18( 2,17) - I7( 3.14) (0,0,0) 33028.3 ( 0.2 ) [64013] 
IS( 2.17) - 17( 3,14) (0,0,0) 33033.5 ( 0.2 ) [640131 

7( 2, 5) - 8( 1, 8) (0,0,0) 33242.9 ( 0.2 ) 164013] 
7( 2, 5) - S( 1, 8) (0,0,0) 33244.5 ( 0.2 ) [64013J 
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TABLE 51.7. The microwave spectrum of S02-Conlinued 

Isotopic species !(K:,K',) - J"(K~.K"J F r. F" r; (v"v2,v:J Frequency (Unc.) Reference 
(MHz) (MHz) 

160 33S'·0 7( 2, 5) - 8( I, 8) 
I 

(0,0,0) 33251.6 ( 0.2 ) [64013] 
7( 2, 5) - 8( 1,8) (0,0,0) 3325.3.2 ( 0.2 ) [64013J 

25( 4,21} - 24( 5,20} (O,O,O) 35080.5 ( 0.2 ) [64013J 
25( 4,21) - 24( 5,20) (0,0,0) 35082.4 ( 0.2 ) [64013] 
31( 5,27) - 30( 6,24) (0,0,0) 35365.1 ( 0.2 ) [64013] 
26( 4,23) - 25( 5,20) (0,0,0) 35807.4 ( 0.2 ) [64013] 
16( 4,12) - 17( 3,15) (0,0,0) 35834.1 ( 0.2 ) [64013] 
36( 6,30) - 35( 7,29) (0,0,0) 35903.4 ( 0.2 ) [64013] 
36( 6,30) - 35( 7,29) (0,0,0) 35904.2 ( 0.2 ) [64013] 
11 ( 3, 8) - 12( 2,]]) (0,0,0) 37508.7 ( 0.2 ) [64013] 
1I( 3, 8) - 12( 2,11) (0,0,0) 37510.7 ( 0.2 ) [64013J 
26( 6,21) - 27( 5,22) (0,0,0) 39051.4 ( 0.2 ) [68017] 
26( 6,21) - 27( 5,22) (0,0,0) 39052.2 ( 0.2 ) [68017] 
19( 2,18) - 18( 3,15) (0,0,0) 39294.0 ( 0.2 ) [68017] 
19( 2,18) - 18( 3,15) (0,0,0) 39300.2 ( 0.2 ) [68017] 
14( 2,12} - 13( 3,11) (0,0,0) 39855.2 ( 0.2 ) [68017J 
14( 2,12) - 13( 3,11) (0,0,0) 39859.8 ( 0.2 ) [68017] 
26( 6,20) - 27( 5,23) (0,0,0) 41804.4 ( 0.2 ) [68017] 
26( 6,20) - 27( 5,23) (0,0,0) 41804.9 ( 0.2 ) [68017] 
23( 2,22) - 22( 3,19) (0,0,0) 42437.6 ( 0.2 ) [68017J 
23( 2,22) - 22( 3,19) (0,0,0) 42438.1 ( 0.2 ) [68017] 
15( 4,12) - 16( 3,13) (0,0,0) 42938.8 ( 0.2 ) [68017] 
15( 4,12) - 16( 3,13) (0,0,0) 42940.6 ( 0.2 ) 168017] 

6( 2, 4) - 7( I, 7) (0,0,0) 43651.] ( 0.2 ) [68017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 43652.8 ( 0.2 ) [68017J 
6( 2, 4) - 7( I, 7) (0,0,0) 43659.2 ( 0.2 ) [68017] 
6( 2, 4) - 7( I, 7) (0,0,0) 43661.0 ( 0.2 ) [68017] 
9( I, 8) - 8( 2, 7) (0,0,0) 44900.2 ( 0.2 ) [68017] 
9( 1, 8) - 8( 2, 7) (0,0,0) 44901.2 ( 0.2 ) [680171 
9( 1, 8) - 8( 2, 7) (O,O,O) 44905.9 ( 0.2 ) [68017] 
9( 1, 8) - 8( 2, 7) (0,0,0) . 44906.9 ( 0.2 ) [68017] 

22( 3,20) - 21( 4,17) (0,0,0) 44970.0 ( 0.2 ) [68017] 
22( 3,20) - 21( 4,17) (0,0,0) 44971.6 ( 0.2 ) [68017] 
31( 5,26) - 30( 6,25) (0,0,0) 45529 .. 5 ( 0.2 ) [68017] 
31( 5,26) - 30( 6,25) (0,0,0) 45530.8 ( 0.2 ) [68017] 
31( 7,25) - 32( 6,26) (0,0,0) 45719.1 ( 0.2 ) [68017] 
31( 7,25) - 32( 6,26) (0,0,0) 45719.7 ( 0.2 ) [68017] 
31( 7,24) - 32( 6,27) (0,0,0) 46795.7 ( 0.2 ) [68017] 
31( 7,24) - 32( 6,27) (0,0,0) 46797.6 ( 0.2 ) [68017] 

4( 2, 3) - 5( I, 4) (0,0,0) 46876.2 ( 0.2 ) [680171 
5( 0, 5) - 4( I, 4) (0,0,0) 47096.8 ( 0.2 ) [68017J 
5( 0, 5) - 4( I, 4) (0,0,0) 47098.6 ( 0.2 ) [68017] 
5( 0, 5) - 4( 1, 4) (0,0,0) 47101.8 ( 0.2 ) [680171 
5( 0, 5) - 4( 1, 4) (0,0,0) 47103.8 ( 0.2 ) [68017J 

18( 2,16) - 19( 1,19) (0,0,0) 48800.0 ( 0.2 ) [68017J 
If I, 0) - 1( 0, 1) (0,0,0) 49859.9 ( 0.2 ) [68017] 
1( I, 0) - I( 0, 1) (0,0,0) 49866.0 ( 0.2 ) [68017] 
I( I, 0) - 1( 0, 1) (0,0,0) 49870.2 ( 0.2 ) [68017] 

20( 3,17) - I9( 4,16) (O,O,O) 50407.3 ( 0.2 ) [68017] 
20( 3,17) - 19( 4,16) (0,0,0) 50410.2 ( 0.2 ) [68017] 

2( 1, 1) - 2( 0, 2) (0,0,0) 51302.5 ( 0.2 ) [680171 
2( 1, 1) - 2( 0, 2) (0,0,0) 51307.1 ( 0.2 ) [68017J 
2( I, 1) - 2( 0, 2) (0,0,0) 51308.85 ( 0.20) [68017] 
2( 1, I) - 2( 0, 2) (0,0,0) 51313.3 ( 0.2 ) [68017] 

37( 6,32) - 36( 7,29) (0,0,0) 51547.5 ( 0.2 ) [68017] 
36( 8,29) - 37( 7,30) (0,0,0) 51755.0 ( 0.2 ) [680171 
20( 5,16) - 21( 4,17) (0,0,0) 51854.8 ( 0.2 ) [68017J 
20( 5,16) - 2l( 4,17) (0,0,0) 51855.7 ( 0.2 ) [68017] 
36( 8,28) - 37( 7,31) (0,0,0) 52]60.5 ( 0.2 ) [68017] 
1O( 3, 7) - ll( 2,10) (0,0,0) 53009.8 ( 0.2 ) [680]7] 
1O( 3, 7) - Il( 2,10) (0,0,0) 53011.4 ( 0.2 ) [68017] 
3( 1, 2) - 3( 0, 3) (0,0,0) 53523.1 ( 0.2 ) [68017] 
3( 1, 2) - 3( 0, 3) (0,0,0) 53528.8 ( 0.2 ) [68017] 

31( 5,28) - 31( 6,25) 

I 

(0,0,0) 54528.4 ( 0.2 ) [68017J 
5( 2, 3) - 6( 1, 6) (0,0,0) 55458.5 ( 0.2 ) [68017] 
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TABtE 51.7. The microwave spectrum of SO,-Continued 

Isotopic species f(K~,K'-J - rrK~,K",J F ~ F" r; (v"v2,v,,) Frequency (Une.) Reference 

(MHz) (MHz) 

160 33S180 5( 2, 3) - 6( I, 6) (0,0,0) 55460.4 ( 0.2 ) (68017) 

5( 2, 3) - 6( 1, 6) (0,0,0) 55466.1 ( 0.2 ) [68017] 

5( 2, 3) - 6( 1, 6) (0,0,0) 55468.0 ( 0.2 ) [68017.] 

20( 5,15) - 21( 4,18) (0,0,0) 56533.6 ( 0.2 ) [68017J 

4( 1, 3) - 4( 0, 4) (0,0,0) 56587.7 ( 0.2 ) [68017] 

4( 1, 3) - 4( 0, 4) (0,0,0) 56590.2 ( 0.2 ) [68017] 

4( I, 3) - 4( 0, 4) (0,0,0) 56594.6 ( 0.2 ) [68017] 

4( I, 3) - 4( 0, 4) (0,0,0) 56597.0 .( 0.2 ) [68017J 

37( 6,31) - 36( 7,30) (0,0,0) 57197.4 ( 0.2 ) [68017] 

23( 3,21) - 22( 4,18) (0,0,0) 58675.{) ( 0.2 ) [68017] 

23( 3,21) - 22( 4,18) (0,0,0) 58676.8 ( 0.2 ) [68017] 

26( 4,22) - 25( 5,21) (0,0,0) 58838.6 ( 0.2 ) [68017] 

26( 4,22) - 25( 5,21) (0,0,0) 58839.7 ( 0.2 ) (68017) 
180 33

S
180 17( 4,14) - 18( 3,15) (0,0,0) 10758.8 ( 0.2 ) [68017) 

17( 4,14) - 18( 3,15) (0,0,0) 10761.1 ( 0.2 ) [68017J 
18( 4,14) - 19( 3,17) (0,0,0) 11422.80 ( 0.20) [68017J 

I( 1, 1) - 2( 0, 2) (0,0,0) 13230.3 ( 0.2 ) [68011] 

II I, I) - 2( 0, 2) (0,0,0) 13237.0 ( 0.2 ) [68017J 
rOt 2, 8) - Il( I,ll) (0,0,0) 13702.2 ( 0.2 ) [68017] 
8( I, 7) - 7( 2, 6) (0,0,0) 14945.2 ( 0.2 ) [68017] 
8( I, 7) - 7( 2, 6) (0,0,0) 14951.1 ( 0.2 ) [68017J 

31( 5,27) - 30( 6,24) (0,0,0) 16239.7 ( 0.2 ) [68017] 
17( 2,16) - 16( 3,13) (0,0,0) 18989.8 ( 0.2 ) [68017] 
17( 2,16) - I6( 3,13) (0,0,0) 18994.0 ( 0.2 ) [68017] 
21( 3,19) - 20( 4,16) (0,0,0) 19408.8 ( 0.2 ) [68017J 
28( 6,22) - 29( 5,25) (0,0,0) 20229.1 ( 0.2 ) [68017] 

4( 0, 4) - 3( l. 3) (0,0,0) 23742.0 ( 0.2 ) [68017] 
4( 0, 4) - 3( I, 3) (0,0,0) 23744.7 ( 0.2 ) [68017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 23747.7 ( 0.2 ) [68017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 23750.2 ( 0.2 ) [68017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 26202.0 ( 0.2 ) [68017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 26203.6 ( 0.2 ) [68017] 
8( 2, 6) - 9( I, 9) (0,0,0) 26211.3 ( 0.2 ) [68017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 26212.9 ( 0.2 ) [68017] 

33( 7,27) - 34( 6,28) (0,0,0) 26344.9 ( 0.2 ) [68017J 
12( 3, 9) - 13( 2,12) (0,0,0) 28057.7 ( 0.2 ) [68017] 
12( 3, 9) - 13( 2,12) (0,0,0) 28059.95 ( 0.20) [68017] 
5( 2, 4) - 6( 1, 5) (0,0,0) 28241.3 ( 0.2 ) [680171 

14( 2,12) - 13( 3,Il) (0,0,0) 28241.3 ( 0.2 ) [68017] 
5( 2, 4) - 6( I, 5) (0,0,0) 28244.0 ( 0.2 ) [68017] 

14( 2,12) - 13( 3,11) (0,0,0) 28244.0 ( 0.2 ) [680171 
5( 2, 4) - 6( 1. 5) (0,0,0) 28245.8 ( 0.2 ) [68017J 

14( 2,12) - 13( 3,11) (0,0,0) 28245.8 ( 0.2 ) [68017J 
5( 2, 4) - 6( I, 5) (0,0,0) 28248.5 ( 0.2 ) [68017] 

14( 2,12) - 13( 3,11) (0,0,0) 28248.5 ( 0.2 ) [68017] 
22( 5,17) - 23( 4,20) (0,0,0) 31754.0 ( 0.2 ) [68017] 
20( 3,17) - 19( 4,16) (0,0,0) 34108.5 ( 0.2 ) [680]7] 
19( 2,18) - 18( 3,15) (0,0,0) 34357.2 ( 0.2 ) [680]7] 
19( 2,18) - 181 3,15) (0,0,0) 34357.7 ( 0.2 ) [680]7] 
19( 2,18) - 18( 3,15) (0,0,0) 34362.8 ( 0.2 ) [68017] 
19( 2,18) - 18( 3,15) (0,0,0) 34363.2 ( 0.2 ) [68017) 
27( 6,22) - 28( 5,23) (0,0,0) 35578.3 ( 0.2 ) [68017] 
27( 6,22) - 28( 5,23) (0,0,0) 35579.2 ( 0.2 ) [68017] 
27( 4,24) - 26( 5,21) (0,0,0) 37507.9 ( 0.2 ) [68017] 
26( 4,22) - 25( 5,21) (0,0,0) 38693.1 ( 0.2 ) [68017] 
26( 4,22) - 25( 5,21) (0,0,0) 38695.3 ( 0.2 ) [68017] 
16( 4,12) - 17( 3,15) (0,0,0) 44102.8 ( 0.2 ) [68017] 
21( 5,17) - 22( 4,18) (0,0,0) 44242.3 ( 0.2 ) 168017] 
2l( 5,17) - 22( 4,18) (0,0,0) 44243.5 ( 0.2 ) [68017] 
32( 5,27) - 31( 6,26) (0,0,0) 44556.75 ( 0.20) [68017] 
32( 5,27) - 31( 6,26) (0,0,0) 44557.9 ( 0.2 ) [680171 

6( 2, 4) - 7( I, 7) (0,0,0) 45024.3 ( 0.2 ) [68017,] 
6( 2, 4) - 7( 1, 7) (0,0,0) 45026.0 ( 0.2 ) [68017} 
6( 2, 4) - 7( I, 7) (0,0,0) 45032.3 ( 0.2 ) [68017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 45034.0 ( 0.2 ) [68017] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~,K'J - r (K~,K"J F r. F" r. (v"v2,v,J Frequency (Une.) Reference 
(MHz) (MHz) 

180 33S'80 23( 3,21) - 22( 4,18) (0,0,0) 47412.5 ( 0.2 ) [680171 
23( 3,21) - 22( 4,18) (0,0,0) 47414.2 ( 0.2 ) [68017] 

2( I, 1) - 2( 0, 2) (0,0,0) 49910.0 ( 0.2 ) [68017] 
2( I, 1) - 2( 0, 2) (0,0,0) 49914.7 ( 0.2 ) [68017] 
2( I, 1) - 2( 0, 2) (0,0,0) 49916.5 ( 0.2 ) [68017] 
2( 1, 1) - 2( 0, 2) (0,0,0) 49920.6 ( 0.2 ) [68017] 

15( 4,12) - 16( 3,13) (0,0,0) 52194.8 ( 0.2 ) [68017] 
15( 4,12) - 16( 3,13) (0,0,0) 52196.8 ( 0.2 ) [68017] 
33( 5,29) - 32( 6,26) (0,0,0) 52506.1 ( 0.2 ) [68017J 
lOt 3, 7) - H( 2,]0) (0,0,0) 57089.5 ( 0.2 ) [680171 
lOt 3, 7) - II( 2,10) (0,0,0) 57090.9 ( 0.2 ) (68017) 

'60 32S170 33( 7,26) - 34( 6,29) (0,0,0) 7994.20 ( 0.10) [65017] 
40( 7,33) - 39( 8,32) (0,0,0) 8101.25 ( 0.10) [65017] 
13( 3,10) - 14( 2,13) (0,0,0) 9309.05 ( 0.10) (65017) 
Il( 2, 9) - I2( 1,12) (0,0,0) 9459.80 ( 0.10) (65017) 
Il( 2, 9) - I2( 1,12) (0,0,0) 9460.90 ( 0.10) (65017) 
II( 2, 9) - 12( 1,12) (0,0,0) 9461.70 ( 0.10) [65017J 
13( 2,11) - 12( 3,10) (0,1,0) 9464.90 ( 0.10) [65017J 
16( 2,15) - 15( 3,12) (0,1,0) 9477.40 ( 0.10) (65017) 
ll( 3, 9) - 12( 2,10) (0,0,0) 9562.70 ( 0.10) [65017) 
1]( 3, 9) - 12( 2,10) (0,0,0) 9563.20 ( 0.10) [65017] 
18( 4,14) - 19( 3,17) (0,1,0) 9876.70 ( 0.10) [65017] 
13( 2,11) - 14( 1,14) (0,0,0) 9887.35 ( 0.10) [65017J 
13( 2,1l) - ]4( ],14) (O,O,O) 9889.40 ( 0.10) [65017J 
22( 5,18) - 23( 4,19) (0,0,0) 10132.00 ( 0.10) [64018J 
23( 5,18) - 24( 4,21) (0,1,0) 11094.70 ( 0.10) [65017] 
35( 6,30) - 34( 7,27) (0,0,0) 12258.60 ( 0.1O) [65017] 
24( 4,20) - 23( 5,19) (0,0,0) 12535.20 ( 0.10) [640181 
38( 8,31) - 39( 7,32) (0,0,0) 12578.80 ( 0.10) [64018] 
10( 2, 8) - H( I,ll) (0,0,0) 12614.60 ( 0.10) [65017] 
10( 2, 8) - ll( I,ll) (0,0,0) 12615.70 ( 0.10) [65017J 
lOr 2, 8) - Il( I,ll) (0,0,0) 12616.45 ( 0.10) [65017J 

1( 1, 1) - 2( 0, 2) 3/2 5/2 (0,0,0) 12777.30 ( 0.10) [65017] 

1( 1, J) - 2( 0, 2) 3/2 3/2 (0,0,0) 12777.30 ( 0.10) [650]7] 

1( I, 1) - 2( 0, 2) 3/2 112 (0,0,0) 12777.30 ( 0.10) [65017] 
1( 1, 1) - 2( 0, 2) 7/2 9/2 (0,0,0) 12777.70 ( 0.10) [65017J 
1( 1, 1) - 2( 0, 2) 5/2 7/2 (0,0,0) 12779.10 ( 0.10) [65017J 
l( I, 1) - 2( 0, 2) 5/2 5/2 (0,0,0) 12779.10 ( 0.10) [65017J 

38( 8,30) - 39( 7,33) (0,0,0) 13425.70 ( 0.10) [64018] 
14( 2,12) - 15( 1,15) (0,0,0) 13544.60 ( 0.10) [65017J 
14( 2,12) - 15( 1,15) (0,0,0) 13545.80 ( 0.10) [65017] 
14( 2,12) - 15( 1,15) (0,0,0) 13546.90 ( 0.10) [65017] 

26( 2,25) - 25(.3,22) (0,1,0) 13876.30 ( 0.10) [65017J 
1( I, 1) - 2( 0, 2) (0,1,0) 13942.60 ( 0.10) [65017J 

20( 3,18) - 19( 4,15) (0,0,0) 15017.30 ( 0.10) [64018] 

13( 3,10) - 14( 2,13) (0,1,0) 15219.80 ( 0.10) [65017] 

13( 2,11) - 12( 3,10) (0,0,0) 15239.50 ( 0.10) [65017] 

35( 6,29) - 34( 7,28) (0,0,0) 15356.30 ( 0.10) [64018] 

H( 3, 9) - 12( 2,10) (0,1,0) 15364.40 ( 0.10) [65017] 

1l( 3, 9) - 12( 2,10) (0,1,0) 15364.90 ( 0.10) [65017] 

16( 2,15) - 15( 3,12) (0,0,0) 15414.50 ( 0.10) [65017] 

16( 2,15) - 15( 3,12) (0,0,0) 15415.20 ( 0.10) [65017] 

28( 6,22) - 29( 5,25) (0,1,0) 16147.20 ( 0.10) [65017] 

30( 5,26) - 29( 6,23) (0,0,0) 16494.10 ( 0.10) [64018J 
1O( 2, 8) - Il( I,ll) (0,1,0) 16814.30 ( 0.10) [650171 

9( 2, 7) - 10( 1,10) 19/2 2112 (0,0,0) 17894.65 ( 0.10) [65017] 

9( 2, 7) - lOt 1,10) 2112 23/2 (0,0,0) 17895.00 ( 0.10) [65017] 

9( 2, 7) - 1O( 1,10) 17/2 19/2 (0,0,0) 17895.00 ( 0.10) [65017] 

9( 2, 7) - 10( 1,10) 15/2 1712 (0,0,0) 17895.80 ( 0.10) [650171 

9( 2, 7) - lOr 1,10) 23/2 25/2 (0,0,0) 17896.35 ( 0.10) [65017] 

9( 2, 7) - lOr 1,10) 13/2 15/2 (0,0,0) 17896.85 ( 0.10) [65017J 

19( 3,16) - 18( 4,15) (0,1,0) 17956.10 ( 0.10) [65017] 

25( 4,22) - 24( 5,19) (0,0,0) 18213.70 ( 0.10) [64018] 

8( I, 7) - 7( 2, 6) (0,1,0) 18495.90 ( 0.10) [65017] 

43( 9,35) - 44( 8,36) (0,0,0) 18824.90 ( 0.10) [64018] 
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TABLE S1.7. The microwave spectrum of S02-Continued 

Isotopic species J'(K~,K'J - r (K~JC'J F J; F" r, (v l ,V.,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

160
32S170 17( 4,13) - 18( 3,16) (0,0,0) 19112.0S ( 0.10) [64018] 

43( 9,34) - 44{ 8,37) (0,0,0) 19137.20 ( 0.10) [64018] 

27( 6,22) - 28( 5,23) (0,0,0) 19236.40 ( 0.10) [64018] 

15( 2,13) - 16( 1,16) 3112 33/2 (0,0,0) 19480.85 ( 0.10) [65017] 

IS( 2,13) - 16( 1,16) 33/2 3S/2 (0,0,0) 19481.10 ( 0.10) [65017] 

IS( 2,13) - 16( 1,16) 29/2 3112 (0,0,0) I 948l.50 ( 0.10) [65017J 

15( 2,13) - 16( 1,16) 27/2 29/2 (0,0,0) 19482.05 ( 0.10) [65017] 

15( 2,13) - 16( 1,16) 35/2 37/2 (0,0,0) 19483.15 ( 0.10) [65017] 

15( 2,13) - 16( 1,16) 25/2 27/2 (0,0,0) 19483.55 ( 0.10) [6~017] 

17( 2,16) - 16( 3,13) (0,1,0) 19608.30 ( 0.10) [65017] 

22( 5,17) - 23( 4,20) (0,0,0) 19728.50 ( 0.10) [64018] 

26( 2,25) - 2S( 3,22) (0,0,0) 20521.70 ( 0.10) [65017] 

22( 5.18) - 23( 4.19) (0,1,0) 20758.20 ( 0.10) [65017] 

33( 7,27) - 34( 6,28) (0,1,0) 20926.70 ( 0.10) [65017] 
36( 6,30) - 35( 7,29) (0,],0) 21609.90 ( 0.10) [65017J 
16( 4,13) - I7( 3,14) (0,0,0) 21688.20 ( 0.10) [64018] 

16( 4,13) - 17( 3,14) (0,0,0) 21688.60 ( 0.10) [64018] 

8( 1, 7) - 7( 2, 6) (0,0,0) 21727.60 ( 0.10) [65017] 
8( 1, 7) - 7( 2, 6) (0,0,0) 21728.15 ( 0.10) [65017J 
8( 1, 7) - 7( 2, 6) (0,0,0) 21728.55 ( 0.10) [65017J 
9( 2, 7) - 10( 1,10) (0,1,0) 21968.00 ( 0.10) [65017] 
9( 2, 7) - lOt 1,10) (0,1,0) 21969.00 ( 0.10) [65017] 
9( 2, 7) - lOt 1,10) (0,1,0) 21969.50 ( 0.10) [65017] 

2I( 3,19) - 20( 4,16) (0,1,0) 22996.40 I 0.10) [65017J 
33( 7,26) - 34( 6,29) (0,1,0) 23066.90 ( 0.]0) [650]7] 
28( 3,25) - 29( 2,28) (0,0,0) 23144.80, ( 0.10) [65017] 
28( 3,25) - 29( 2,28) (0,0,0) 23146.90 ( 0.10) [65017] 
27( 2,61) - 28( 5,24) (0,0,0) 23245.40 ( 0.10) [6401S] 
12( 3, 9) - 13( 2,12) (0,0,0) 23489.70 ( 0.10) [64018J 
31( 5,27) - 30( 6,24) (0,1,0) 23563.55 ( 0.10) [65017J 
30( 5,25) - 29( 6,24) (0,0,0) 24192.00 ( 0.10) [640 Hi] 
IS( 2,13) - 16( 1,16) (0,1,0) 24644.90 ( 0.10) (65017) 
15( 2,13) - 16( 1,16) (0,1,0) 24646.40 ( 0.10) [65017) 
8( 2, 6) - 9( 1, 9) 17/2 19/2 (0,0,0)' 25160.00 ( 0.10) [65017J 
S( 2, 6) - 9( I, 9) 19/2 2112 (0,0,0) 25160.30 ( 0.10) [65017] 
8( 2, 6) - 9( 1, 9) 15/2 17/2 (0,0,0) 25160.30 ( 0.10) [65017J 
8( 2, 6) - 9( 1, 9) 13/2 15/2 (0,0,0) 25161.00 ( 0.10) [65017J 
8( 2, 6) - 9( 1, 9) 2112 23/2 (0,0,0) 25161.60 ( 0.10) 165017] 
8( 2, 6) - 9( 1, 9) 1112 13/2 (0,0,0) 25162.05 ( 0.10) [65017] 

25( 4,21) - 24( 5,20) (0,],0) 25315.30 ( 0.10) [65017] 
5( 2, 4) - 6( 1, 5) 5/2 7/2 (0,0,0) 25541.40 ( 0.10) [65017] 
S( 2, 4) - 6( 1, 5) 15/2 1712 (0,0,0) 25541.65 ( 0.10) [65017] 
5( 2, 4) - 6( 1, 5) 712 9/2 (0,0,0) 25542.15 ( 0.]0) [65017] 
5( 2, 4) - 6( 1, 5) 9/2 11/2 (0,0,0) 25542.60 ( 0.10) [65017] 
5( 2, 4) - 6( 1, 5) 13/2 15/2 (0,0,0) 25542.60 (0.10) [65017] 
5( 2; 4) - 6( 1, 5) 11/2 13/2 (0,0,0) 25542.S5 ( 0.10) [65017] 

17( 2,16) - I6( 3,13) (0,0,0) 25560.20 ( 0.10) [650]7J 
I7( 2,16) - 16( 3,13) (0,0,0) 25560.70 ( 0.10) [65017] 
17( 2,16) - 16( 3,13) (0,0,0) 25561.00 ( 0.10) [65017] 
19( 3,16) - 181 4,15) (0,0,0) 26257.90 ( 0.10) [64018J 
19( 3,16) - 18( 4,15) (0,0,0) 26258.50 ( 0.10) [64018] 
26( 4,23) - 2S( 5,20) (0,1,0) 26394.S0 ( 0.10) [65017J 

4( 0, 4) - 3( 1, 3) (0,1,0) 26412.70 ( 0.10) [65017] 
4( 0, 4) - ]( 3, ]) (0,1,0) 26413.60 ( 0.10) 165017] 

32( 7,26) - 33( 6,27) (0,0,0) 26584.10 ( 0.10) [64018] 
17( 4,13) - 18( 3,16) (0,1,0) 27247.70 ( 0.10) [65017J 
4l( 7,35) - 4O( 8,32) (0,0,0) 27359.30 ( 0.10) [64018] 

4( 0, 4) - 3( 1, 3) (0,0,0) 27560.40 ( 0.10) [650171 
4( 0, 4) - 3( 1, 3) (0,0,0) 27561.30 ( 0.10) [65017] 
4{ 0, 4) - 3( 1, 3) (0,0,0) 27561.70 ( 0.10) [65017] 

16( 2,14) - 17( 1,17) (0,0,0) 27639.80 ( 0.10) [65017J 
16( 2,14) - 17( ],17) (O,t},{J) 27640.00 I 0.10) [65017J 
16( 2,14) - I7( 1,]7) (0,0,0) 27640.50 ( 0.10) [65017] 

, 16( 2,14) - 17( 1,17) (0,0,0) 27641.10 ( 0.10) [650171 
IS( 2,17) - 17( 3,14) (0,1,0) 27986.60 ( 0.10) [65017] 
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TABLE 51.7. The microwave spectrum of SO,-Continued 

Isotopic species !(K~,K'.J - J"(K~,K".J F F; F" F'{ (vl'v.,v,J Frequency (Unc.) Reference 
(MHz) (MHz) 

160325170 18( 2,17) - 17( 3,14) (0,1,0) 27987.40 ( 0.10) [65017] 
32( 7,25) - 33( 6,28) (0,0,0) 28163.20 ( 0.10) [64018] 

5( 2, 4) - 6( 1, 5) (0,1,0) 28877.60 ( 0.10) [650171 
5( 2, 4) - 6( 1, 5) (0,1,0) 28878.70 ( 0.10) [65017] 

41( 7,34) - 4O( 8,33) (0,0,0) 29011.55 ( 0.10) [64018] 
8( 2, 6) - 9( I, 9) (0,1,0) 29121.90 ( 0.10) [65017] 

12( 3, 9) - 13( 2,12) (0,1,0) 29387.30 ( 0.10) [650171 
16( 4,13) - 17( 3,14) (0,1,0) 29947.80 ( 0.10) [65017] 
22( 5,17) - 23( 4,20) (0,1,0) 30184.90 ( 0.10) [65017] 
42( 7,36) - 41( 8,33) (0,1,0) 30559.20 ( 0.10) [65017] 
25( 2,24) - 24( 3,21) (0,0,0) 30644.70 ( 0.10) [64018] 
25( 2,24) - 24( 3,21) (0,0,0) 30645.80 ( 0.10) [64018] 
25( 2,24) - 24( 3,21) (0,0,0) 30646.50 ( 0.10) [64018J 
38( 8,30) - 39( 7,33) (0,1,0) 30749.80 ( 0.10) [65017] 
21( 3,19) - 20( 4,16) (0,0,0) 31066.20 ( 0.10) [64018] 
24( 2,23) - 23( 3,20) (0,1,0) 32053.80 ( 0.10) [65017] 
2l( 5,17) - 22( 4,18) (0,0,0) 32082.50 ( 0.10) [64018J 
27( 6,22) - 28( 5,23) (0,1,0) 32128.10 ( 0.10) [65017] 
36( 6,31) - 35( 7,28) (0,0,0) 32578.80 ( 0.10) [64018] 
42( 7,35) - 41( 8,34) (0,1,0) 32712.40 ( 0.10) [65017] 
37( 8,30) - 38( 7,31) (0,0,0) 33055.00 ( 0.10) [64018] 
10( 3, 8) - 1I( 2, 9) (0,0,0) 33400.00 ( 0.10) [65017J 
lOt 3, 8) - H( 2, 9) (0,0,0) 33400.90 ( 0.10) [65017J 
37( 8,29) - 38( 7,32) (0,0,0) 33652.20 ( 0.10) [64018J 
31( 5,26) - 30( 6,25) (0,1,0) 33734.70 ( 0.10) [65017] 
18( 2,17) - 17( 3,14) (0,0,0) 33955.70 ( 0.10) [64018] 
18( 2,17) - 17( 3,14) (0,0,0) S3956.50 (0.10) [64018] 
7( 2, 5) - 8( I, 8) 15/2 17/2 (0,0,0) 3424i.00 ( 0.10) [65017] 
7( 2, 5) - 8( 1, 8) 17/2 19/2 (0,0,0) 34241.30 ( 0.10) [65017] 
7( 2, 5) - 8( 1, 8) 13/2 15/2 (0,0,0) 34241:30 ( 0.10) [65017] 
7( 2, 5) - 8( 1, 8) 1112 13/2 (0,0,0) 34241.95 ( 0.10) [65017] 
7( 2, 5) - 8( 1, 8) 19/2 2112 (0,0,0) 34242.50 ( 0.10) [65017J 
7( 2, 5) - 8( 1, 8) 9/2 11/2 (0,0,0) 34242.90 ( 0.10) [65017] 

19( 2,I8} - 18( 3,15) (0,1,0) 34413.40 ( 0.10) (65017) 
14( 2,12) - 13( 3,11) (0,1,0) 35251.90 ( 0.10) [65017] 
14( 2,12) - 13( 3,11) (0,1,0) 35252.70 ( 0.10) [65017] 
27( 6,21) - 28( 5,24) (0,1,0) 36024.00 ( 0.10) [65017] 
25( 4,21) - 24( 5,20) (0,0,0) 36033.60 ( 0.10) [64018] 
31( 5,27) - 30( 6,24) (0,0,0) 36312.40 ( 0.10) [64018] 
26( 4,23) - 25( 5,20) (0,0,0) 36784.75 ( 0.10) [64018] 
36( 6,30) - 3S( 7,29) (0,0,0) 36843.60 ( 0.10) [64018] 
16( 4,12) - 17( 3,15) (0,0,0) 36925.40 ( 0.10) [64018] 
17( 2,15) - 18( 1,18) 35/2 37/2 (0,0,0) 37937.90 ( 0.10) [65017] 
17( 2,15) - 18( 1,18) 37/2 39/2 (0,0,0) 37938.20 ( 0.10) [65017] 
17( 2,15) - 18( 1,18) 33/2 35/2 (0,0,0) 37938.70 ( 0.10) [65017] 
17( 2,15) - 18( 1,18) 3112 33/2 (0,0,0) 37939.20 ( 0.10) [65017] 
17( 2,15) - 18( 1,18) 39/2 4112 (0,0,0) 37940.50 ( 0.10) [65017] 
17( 2,15) - 18( 1,18) 2912 3112 (0,0,0) 37940.85 ( 0.10) [65017J 

7( 2, 5) - 8( I, 8) (0,1,0) 38105.30 ( 0.10) [65017J 
22( 3,20) - 21( 4,17) (0,1,0) 38198.20 ( 0.10) [65017] 
1I( 3, 8) - 12( 2,11) (0,0,0) 38638.10 ( 0.10) 164018] 
20( 2,19) - 19( 3,16) (0,1,0) 38707.30 ( 0.10) [65017] 

21( 5,16) - 22( 4,19) (0,0,0) 38943.00 ( 0.10) [64018] 

42( 9,34) - 43( 8,35) (0,0,0) 39098.30 ( 0.10) [65017] 

42( 9,33) - 43( 8,36) .. (0,0,0) 39317.20 ( 0.10) [65017J 

26( 6,21) - 27( 5,22) (0,0,0) 40260.40 ( 0.10) [64018] 

19( 2,18) - 18( 3,15) (0,0,0) 40403.30 ( 0.10) [64018] 

14( 2,12) - 13( 3,11) (0,0,0) 40985.25 ( 0.10) [65017] 

14( 2,12) - 13( 3,11) (0,0,0) 40986.20 ( 0.10) [65017] 

29( 3,26) - 30( 2,29) (0,0,0) 41642.70 ( 0.10) [65017] 
32( 7,26) - 33( 6,27) (0,1,0) 41711.60 ( 0.10) [65017] 

21( 5,17) - 22( 4,18) (0,1,0) 42671.30 ( 0.10) [65017J 
9( 1, 8) - 8( 2, 7) (0,1,0) 43027.70 ( 0.10) [65017] 

9( I, 8) - 8( 2, 7) (0,1,0) 43028.80 ( 0.10) [65017] 

26( 6,20) - 27( 5,23) (0,0,0) 43092.00 ( 0.10) [640181 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~,K',J - r (K~,K",J F r. r F[ (V I ,V2,V3) Frequency (Une.) Reference 

(MHz) (MHz) 

16032S170 32( 5,28) - 31( 6,25) (0,1,0) 43305.50 ( 0.10) [65017] 

37( 6,31) - 36( 7,30) (0,1,0) 43470.30 ( 0.10) [65017] 

20( 3,17) - 19( 4,16) (0,1,0) 43509.70 ( 0.10) [65017] 

15( 4,12) - 16( 3,13) (0,0,0) 44237.60 ( 0.10) [65017] 

Il( 3, 8) - 12( 2,11) (0,1,0) 44522.10 ( 0.10) [65017J 
27( 4,24) - 26( 5,21) (0,1,0) 44611.0 ( 0.10) [65017J 
20( 2,19) - 19( 3,16) (0,0,0) 44727.70 ( 0.10) [65017J 
20( 2,19) - 19( 3,16) (0,0,0) 44728.90 ( 0.10) [65017] 

6( 2, 4) - 7( 1, 7) 13/2 15/2 (0,0,0) 44951.80 ( 0.10) [65017J 
6( 2, 4) - 7( I, 7) 15/2 17/2 (0,0,0) 44952.05 ( 0.10) [65017J 
6( 2, 4) - 7( 1, 7) 11/2 13/2 (0,0,0) 44952.05 ( 0.10) [65017J 
6( 2, 4) - 7( I, 7) 9/2 11/2 (0,0,0) 44952.75 ( 0.10) [65017J 
6( 2, 4) - 7( I, 7) 17/2 19/2 (0,0,0) 44953.20 ( 0.10) [65017] 
6( 2, 4) - 7( 1, 7) 7/2 912 (0,0,0) 44953.65 ( 0.10) [65017J 

16( 4,12) - 17( 3,15) (0,1,0) 45070.50 ( 0.10) [65017J 
9( 1, 8) - 8( 2, 7) (0,0,0) 46194.30 ( 0.10) [65017] 
9( 1, 8) - 8( 2, 7) (0,0,0) 46]94.90 ( 0.10) [65017] 
9( I, 8) - 8( 2, 7) (0,0,0) 46195.30 ( 0.10) [65017] 

22( 3,20) - 2I( 4,17) (0,0,0) 46230.90 ( 0.10) [65017] 
22( 2,21) - 21( 3,18) (0,0,0) 46436.10 ( 0.10) [65017] 
22( 2,21) - 2I( 3,18) (0,0,0) 46437.40 ( 0.10) [65017] 
3I( 5,26) - 30( 6,25) (0,0,0) 46765.50 ( 0.10) [65017] 
21( 2,20) - 20( 3,17) (0,0,0) 46775.80 ( 0.10) [65017] 
21( 2,20) - 20( 3,17) (0,0,0) 46777.00 ( 0.10) [65017] 
31( 7,25) - 32( 6,26) (0,0,0) 47131.10 ( 0.10) [65017] 

S( 0, 5) - 4( 1, 4) (0,1,0) 47339.80 ( O.lO) [65017] 
5( 0, 5) - 4( 1, 4) (0,1,0) 47340.50 ( 0.10) [65017] 

3I( 7,24) - 32( 6,27) (0,0,0) 48238.00 ( 0.10) [65017] 
4( 2, 3) - S( I, 4) (0,0,0) 48264.60 ( 0.10) [65017J 
4( 2, 3) - 5( I, 4) (0,0,0) 48265.60 ( 0.10) [65017J 
5( 0, 5) - 4( 1, 4) (0,0,0) 48467.00 ( 0.10) [65017] 
5( 0, 5) - 4( 1, 4) (O,O,O) 48467.85 ( 0.10) [65017] 
6( 2, 4) - 7( 1, 7) (0,1,0) 48729.60 ( 0.10) [650171 

2I( 5,16) - 22( 4,19) (0,1,0) 49407.80 ( 0.10) [65017] 
1( 1, 0) - II 0, 1) (0,0,0) 51325.55 ( 0.10) [65017] 
1( 1, 0) - l( 0, 1) (0,0,0) 51326.35 I 0.10) [65017J 
4( 2, 3) - 5( 1, 4) (0,1,0) 51640.60 I 0.10) [65017] 

20( 3,17) - 19( 4,16) (O,O,O) 51824.50 ( 0.10) [65017] 
20( 3,17) - 19( 4,16) (0,0,0) 51825.10 ( 0.10) [65017] 
IS( 4,12} - 16( 3,13) (0,1,0) 52473.50 ( O.lO) [65017] 
l( I, 1) - O( 0, 0) (0,0,0) 68435.93 ( 0.10) [65017] 
1{ I, 1) - O( 0, 0) (0,0,0) 68437.65 ( 0.10) [65017] 

11032S170 28( 6,23) - 29( 5,24) (0,0,0) 8009.1 ( 0.2 ) [680371 
23( 5,18) - 24( 4,21) (0,0,0) 8146.1 ( 0.2 ) [68037J 
20( 3,18) - 19( 4,15) (0,0,0) 9331.0 ( 0.2 ) [68037J 
13( 2,11) - 12( 3.10) (0,0,0) 9763.0 ( 0.2 ) [68037J 
25( 4,22) - 24( 5,19) (0,0,0) 10253.9 ( 0.2 ) [65017] 
16( 2,15) - 15( 3,12) (0,0,0) 12142.7 ( 0.2 ) [68037J 
13( 3,10) - 14( 2,13) (0,0,0) 12431.7 ( 0.2 ) [68037] 
28( 6,22) - 29( 5,25) (0,0,0) 12781.25 ( 0.20) [65017J 
30( 5,25) - 29( 6,24) (0,0,0) 13088.1 ( 0.2 ) [65017J 
17( 4,14) - 18( 3,15) (0,1,0) 13196.4 ( 0.5 ) [68037] 
411 7.35) - 4O( 8,32) (0,0,0) 13236.9 ( 0.2 ) [65017J 

1( 1, 1) - 2( 0, 2) (0,0,0) 13240.4 ( 0.2 ) [65017] 
1( 1, 1) - 2( 0, 2) (0,0,0) 13241.4 ( 0.2 ) [65017] 
l( I, 1) - 2( 0, 2) (0,0,0) 13242.4 ( 0.2 ) [65017] 
1( 1, 1) - 2( 0, 2) (0,0,0) 13243.4 ( 0.2 ) [65017] 

10( 2, 8) - H( I,ll) (0,1,0) 13411.5 ( 0.5 ) [68037] 
10( 2, 8) - Il( I,ll) (0,0,0) 13412.6 ( 0.2 ) [65017] 
lOt 2, 8) - ll( I,ll) (0,0,0) 13413.1 ( 0.2 ) [65017] 
lOt 2, 8) - H( I,ll) (0,0,0) 13414.3 ( 0.2 ) [65017] 
10( 2, 8) - Il( I,ll) (0,0,0) 13415.0 ( 0.2 ) [65017] 
lOr 2, 8) - Il( I,ll) (0,0,0) 13416.4 ( 0.2 ) [65017] 
Il( 3, 9) - 12( 2,10) (0,0,0) 14143.3 ( 0.2 ) [65017] 
H( 3, 9) - 12( 2,10) (0,0,0) 14143.8 ( 0.2 ) [65017] 
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TABLE 51.7. The microwave spectrum of SO,-Continued 

Isotopic species /(K~,K'.J - 1" (K~,K"J p F. P" F~I (V 1,V2,V3) Frequency (Une.) I Reference 
(MHz) (MHz) • 

170 325170 U( 3, 9) - 12( 2,10) (0,0,0) 14144.5 ( 0.2 ) [65017] 
18( 4,14) - 19( 3,17) (0,1,0) 15013.6 ( 0.5 ) [68037] 
8( 1, 7) - 7( 2, 6) (0,1,0) 15188.1 ( 0.5 ) [68037] 

33( 7,27) - 34( 6,28) (0,0,0) 17311.0 ( 0.2 ) [65017] 
I3( 3,10) - 14( 2,13) (0,1,0) 18166.2 ( 0.5 ) [68037) 
23( 5,18) - 24( 4,21) (0,1,0) 18277.3 ( 0.5 ) [68037] 
22( 5,18) - 23( 4,19) (0,0,0) 18287.1 ( 0.2 ) [68037] 
19( 3,16) - 18( 4,15) (0,0,0) 18306.0 ( 0.2 ) [68037] 
26( 4,23) - 25( 5,20) (0,1,0) 18315.7 ( 0.5 ) [68037) 

8( 1, 7) - 7( 2, 6) (0,0,0) 18324.9 ( 0.2 ) [65017J 
8( 1, 7) - 7( 2, 6) (0,0,0) 18325.7 ( 0.2 ) [65017] 
9( 2, 7) - lOr 1,10) (0,0,0) 18841.8 ( 0.2 ) [68037] 
9( 2, 7) - 1O( 1,10) (0,0,0) 18843.3 ( 0.2 ) [68037] 
9( 2, 7) - lOt 1,10) (0,0,0) 18845.2 ( 0.2 ) [68037] 

33( 7,26) - 34( 6,29) (0,0,0) 19151.95 ( 0.20) [68037J 
36( 6,31) - 35( 7,28) (0,0,0) 20162.6 ( 0.2 ) [68037] 
28( 6,23) - 29( 5,24) (0,],0) 20524.8 ( 0.5 ) [68037] 
17( 2,16) - 16( 3,13) (0,0,0) 22376.3 ( 0.2 ) [65017] 
36( 6,30) - 3S( 7,29) (0,0,0) 23699.25 ( 0.20) [65017J 
17( 4,13) - 18( 3,16) (0,0,0) 24117.2 ( 0.2 ) (68037) 

4( 0, 4) - 3( 1, 3) (0,],0) 24787.4 ( 0.5 ) [68037] 
2l( 3,19) - 20( 4,16) (0,0,0) 25143.] ( 0.2 ) [65017J 
28( 6,22) - 29( 5,25) (0,1,0) 25169.4 ( 0.5 ) [68037] 
18( 2,17) - 17( 3,14) (0,1,0) 25185.5 ( 0.5 ) [68037J 
16( 2,14) - 17( 1,17) (0,0,0) 25363.7 ( 0.2 ) [65017] 
38( 8,31) - 39( 7,32) (0,0,0) 25548.0 ( 0.2 ) [68037] 
3I( 5,27) - 30( 6,24) (0,0,0) 25780.05 ( 0.20) [65017J 

4{ 0, 4) - 3( 1, 3) (0,0,0) 25899.8 ( 0.2 ) [65017) 
4( 0, 4) - 3( 1, 3) (0,0,0) 25900.3 ( 0.2 ) [65017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 25900.9 ( 0.2 ) [65017] 

25( 4,21) - 24( 5,20) (0,0,0) 25960.2 ( 0.2 ) [68037] 
8( 2, 6) - 9( 1, 9) (0,0,0) 26149.4 ( 0.2 ) [65017] 
8( 2, 6) - 9( I, 9) (0,0,0) 26149.8 ( 0.2 ) [65017J 
8( 2, 6) - 9( 1,9) (0,0,0) 26150.1 ( 0.2 ) [65017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 26150.6 ( 0.2 ) [65017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 26151.4 ( 0.2 ) 165017] 
8( 2, 6) - 9( I, 9) (0,0,0) 26152.7 ( 0.2 ) [65017] 

38( 8,30) - 39( 7,33) (0,0,0) 26228.1 ( 0.2 ) [65017] 
12( 3, 9) - 13( 2,12) (0,0,0) 26401.95 ( 0.20) [65017J 
22( 5,17) - 23( 4,20) (0,0,0) 26720.9 ( 0.2 ) [65017) 

5( 2, 4) - 6( I, 5) (0,0,0) 27465.2 ( 0.2 ) [65017] 
5( 2, 4) - 6( 1, S) (0,0,0) 27466.4 ( 0.2 ) [65017J 

16( 4,13) - 17( 3,14) (0,0,0) 27715.6 ( 0.2 ) [68037] 
16( 4,13) - 17( 3,14) (0,0,0) 27715.8 ( 0.2 ) [68037) 

26( 4,23) - 25( 5,20) (0,0,0) 28403.8 ( 0.2 ) (68037) 
22( 5,18) - 23( 4,19) (0,1,0) 28572.0 ( 0.5 ) [68037] 

27( 6,22) - 28( 5,23) (0,0,0) 28650.6 ( 0.2 ) [65017J 

14( 2,12) - 13( 3,11) (0,1,0) 29021.4 ( 0.5 ) [68037] 
37( 6,31) - 36( 7,30) (0,1,0) 29943.6 ( 0.5 ) [68037] 

8( 2, 6) - 9( 1, 9) (0,1,0) 29985.1 ( 0.5 ) [68037] 

B( 2, 6l - 9( I, 9) (0,1,0) 29987.0 ( 0.5 ) 168037] 

5( 2, 4) - 6( 1, 5) (0,1,0) 30702.3 ( 0.5 ) [68037] 

16( 2,17) - 17( 3,]4) (0,0,0) 30893.9 ( 0.2 ) [68037J 
]6( 2,17) - 17( 3,]4) (0,0,0) 30983.2 ( 0.2 ) [68037) 

19( 2,18) - ]8( 3,15) (0,1,0) 31956.0 ( 0.5 ) [68037] 

33( 7,27) - 34( 6,28) (0,1,0) 31990.4 ( 0.5 ) [68037J 

17( 4,]3) - I8( 3,16) (0,1,0) 32010.7 ( 0.5 ) [68037] 

27( 6,21) - 28( 5,24) (0,0,0) 32067.2 ( 0.2 ) [68037J 

12( 3, 9) - 13( 2,12) (0,1,0) 32122.35 ( 0.50) [68037) 

22( 3,20) - 2I( 4,17) (0,1,0) 32350.6 ( 0.5 ) [68037] 

32( 5,28) - 3l( 6,25) (0,1,0) 32626.3 ( 0.5 ) [68037] 

42( 7,36) - 41( 8,33) (0,0,0) 33124.6 ( 0.2 ) [68037] 

43( 9,35) - 44( 8,36) (0,0,0) 33283.3 ( 0.2 ) [65017] 

43( 9,34) - 44( 8,37) (0,0,0) 33526.6 ( 0.2 ) [65017] 

33( 7,26)- 34( 6,29) (0,],0) 33763.9 ( 0.5 ) [68037] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species /(K:,K',) - rrK~,K"J F F; F' F" I (v"v2,v,) Frequency (Une.) Reference 
(MHz) (MHz) 

17032S170 14( 2,12} - 131 3,11) (0,0,0) 34581.0 ( 0.2 ) [65017] 

14( 2,12) - 13( 3,11) (0,0,0) 34581.8 ( 0.2 ) [65017J 
3I( 5,26) - 30( 6,25) (0,0,0) 34720.85 ( 0.20) [68037J 
20( 3,17) - 19( 4,16) (0,1,0) 34765.5 ( 0.5 ) [68037] 

42( 7,35) - 41( 8,34) (0,0,0) 34956.1 ( 0.2 ) [65017] 

7( 2, 5) - 8( I, 8) (0,0,0) 35172.8 ( 0.2 ) [68037] 

7( 2, 5) - 8( 1, 8) (0,0,0) 35]74.1 ( 0.2 ) [68037J 
16( 4,13) - 17( 3,14) (0,1,0) 35713.6 ( 0.5 ) [68037] 
20( 2,19) - 19( 3,16) (0,1,0) 36730.3 ( 0.5 ) [68037] 
22( 5,17) - 23( 4,20) (0,1,0) 36863.5 ( 0.5 ) [68037] 
10( 3, 8) - Il( 2, 9) (0,0,0) 37128.3 ( 0.2 ) [68037] 
32( 7,26) - 33! 6,27) (0,0,0) 37382.1 ( 0.2 ) [68037] 
19( 2,18) - 18( 3,15) (0,0,0) 37776.9 ( 0.2 ) [65017] 
19( 2,18) - 18( 3,15) (0,0,0) 37777.8 ( 0.2 ) [68037] 
32( 7,25) - 33( 6,28) (0,0,0) 38687.5 ( 0.2 ) [68037] 
9( 1,8) - 8( 2, 7) (0,1,0) 38951.2 ( 0.5 ) [68037] 

21( 5,17) - 22( 4,18) (0,0,0) 39385.2 ( 0.2 ) [68037] 
37( 6,32) - 36( 7,29) (0,0,0) 39912.4 ( 0.2 ) [68037] 
22( 3,20) - 21( 4,17) (0,0,0) 40158.6 ( 0.2 ) [68037] 
27( 6,22) - 28( 5,23) (0,1,0) 41133.4 ( 0.5 ) [68037] 
1I( 3, 8) - 12( 2,11) (0,0,0) 41267.0 ( 0.2 ) [68037J 
16( 4,12) - 17( 3,15) (0,0,0) 41510.8 ( 0.2 ) [65017J 
9( 1, 8) - 8( 2, 7) (0,0,0) 42025.8 ( 0.2 ) [68037J 
9( I, 8) - 8( 2, 7) (0,0,0) 42026.7 ( 0.2 ) [68037] 

20( 3,17) - 19( 4,16) (0,0,0) 42812.6 ( 0.2 ) [65017] 
23( 2,22) - 22( 3,19) (0,0,0) 43732.7 ( 0.2 ) [65017J 
27( 6,21) - 28( 5,24) (0,1,0) 44457.7 ( 0.5 ) [680371 
32( 5,28) - 31( 6,25) (0,0,0) 44975.3 ( 0.2 ) [68037] 

5( 0, 5) - 4( I, 4) (0,1,0) 45093.0 ( 0.5 ) [68037J 
5( 0, 5) - 4( I, 4) (0,1,0) 45094.6 ( 0.5 ) [68037] 
51 0, 5) - 4( I, 4) (0,1,0) 45095.0 ( 0.5 ) [68037] 

21( 2,20) - 20( 3,17) (0,0,0) 45245.8 ( 0.2 ) [65017] 
21( 2,20) - 20( 3,17) (0,0,0) 45247.2 ( 0.2 ) [65017] 
2l( 2,20) - 20( 3,17) (0,0,0) 45248.2 ( 0.2 ) [65017] 
37( 8,30) - 38( 7,31) (0,0,0) 45321.2 ( 0.2 ) [65017J 
21( 5,16) - 22( 4,19) (0,0,0) 45407.9 ( 0.2 ) [68037] 
22( 2,21) - 21( 3,18) (0,0,0) 45655.7 ( 0.2 ) [68037] 
22( 2,21) - 2I( 3,18) (0,0,0) 45657.2 ( 0.2 ) [68037] 
22( 2,21) - 21( 3,18) (0,0,0) 45658.4 ( 0.2 ) [68037] 

6( 2, 4) - 7( 1, 7) (0,0,0) 45735.25 ( 0.20) [65017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 45736.2 ( 0.2 ) [65017] 
6( 2, 4) - 7( I, 7) (0,0,0) 45737.9 ( 0.2 ) [65017J 

37( 8,29) - 38( 7,32) (0,0,0) 45800.8 ( 0.2 ) [68037] 
5( 0, 5) - 4( I, 4) (0,0,0) 46186.8 ( 0.2 ) [68037J 
5( 0, 5) - 4( 1, 4) (0,0,0) 46187.3 ( 0.2 ) [68037J 
5( 0, 5) - 4( I, 4) (0,0,0) 46187.8 ( 0.2 ) [68037] 

27( 4,24) - 26( 5,21) (0,0,0) 46214.55 ( 0.20) [68037] 
18( 2,16) - 19( 1,19) (0,0,0) 46309.0 ( 0.2 ) [68037] 
18( 2,16) - 19( 1,19) (0,0,0) 46310.8 ( 0.2 ) [65017J 
23( 3,21) - 22( 4,18) (0,1,0) 46447.2 ( 0.5 ) [680371 
Il( 3, 8) - I2( 2,11) (0,1,0) 46973.3 ( 0.5 ) [680371 
26( 4,22) - 25( 5,21) (0,0,0) 49324.35 ( 0.20) [68037J 
15( 4,12) - 16( 3,13) (0,0,0) 49402.8 ( 0.2 ) [68037J 
16( 4,12) - 17( 3,15) (0,1,0) 49411.4 ( 0.5 ) [680371 
4( 2, 3) - 5( I, 4) (0,0,0) 49480.2 ( 0.2 ) [68037J 
4( 2, 3) - 5( 1, 4) (0,0,0) 49481.9 ( 0.2 ) [68037] 

21( 5,17) - 22( 4,18) (0,1,0) 49638.1 ( 0.5 ) [68037] 
I( 1, 0) - 1( 0, I) (0,0,0) 50656.8 ( 0.2 ) [68037] 
I( 1, 0) - 1( 0, 1) (0,0,0) 50657.9 ( 0.2 ) [68037] 

26( 6,20) - 27( 5,23) (0,0,0) 51317.2 ( 0.2 ) [65017J 
I( I, 0) - I( 0, 1) (0,1,0) 51779.25 ( 0.50) [68037J 

32( 7,26) - 33( 6,27) (0,1,0) 52035.8 ( 0.5 ) [68037] 
2( 1, 1) - 2( 0, 2) (0,0,0) 52078.5 ( 0.2 ) [68037] 

43( 7,37) - 42( 8,34) (0,0,0) 53108.5 ( 0.2 ) [68037J 
2( I, 1) - 2( 0, 2) (0,1,0) 53216.9 ( 0.5 ) [68037] 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species f{K~.K'.J - J"(K~,K"J F r. /<~ f~ 
1 (VI,V2,V,) Frequency (Unc.) Reference 

(MHz) (MHz) 

170 325170 28( 4,25) - 27( 5,22) (0,1,0) 53572.4 ( 0.5 ) [68037J 
23( 3,21) - 22( 4,18) (0,0,0) 54216.5 ( 0.2 ) (68037) 

3( 1, 2) - 3( 0, 3) (0,0,0) 54263.4 ( 0.2 ) [68037] 
3( 1, 2) - 3( 0, 3) (0,0,0) 54264.3 ( 0.2 ) [68037] 
3( 1, 2) - 3( 0, 3) (0,0,0) 54265.0 ( 0.2 ) (68037) 
3( 1, 2) - 3( 0, 3) (0,1,0) 55428.0 ( 0.5 ) [68037] 

32( 5,27) - 3I( 6,25) (0,0,0) 56980.05 ( 0.20) [68037] 
31( 7,25) - 32( 6,26) (0,0,0) 57215.1 ( 0.2 ) (68037) 

4( 1, 3) - 4( 0, 4) (0,0,0) 57277.1 ( 0.2 ) [68037] 
5( 2, 3) - 6( 1, 6) (0,0,0) 57658.25 ( 0.20) (68037) 
5( 2, 3) - 6( 1, 6) (0,0,0) 57659.2 ( 0.2 ) [68037] 

31( 7,24) - 32( 6,27) (0,0,0) 58129.6 ( 0.2 ) [68037] 
15( 4,11) - 16( 3,14) (0,0,0) 59214.7 ( 0.2 ) [68037) 

160 345170 18( 3,15) - 17( 4,]4) (0,1,0) 7893.7 ( 0.2 ) [65017] 
l7( 4,13) - 18( 3,16) (0,0,0) 7932.9 ( 0.2 ) [65017] 
Il( 2, 9) - 12( 1,12) (0,0,0) 7950.5 ( 0.2 ) [65017] 
ll( 2, 9) - 12( 1,12) (0,0,0) 7952.5 ( 0.2 ) [65017] 
16( 4,13) - 17( 3,14) (0,0,0) 8018.35 ( 0.20) [65017] 
42( 9,34) - 43( 8,35) (0,0,0) 8741.0 ( 0.2 ) [65017] 

3( 0, 3) - 2( I, 2) (0,0,0) 8810.8 ( 0.2 ) [65017J 
3( 0, 3) - 2( 1, 2) (0,0,0) 88] 1.6 ( 0.2 ) [65017J 

19( 3,17) - 18( 4,14) (0,0,0) 9087.3 ( 0.2 ) [65017] 
]5( 2,14) - 14( 3,11) (0,0,0) 9887.35 ( 0.20) [65017] 
15( 2,14) - 14( 3,11) (0,0,0) 9889.4 ( 0.2 ) [65017J 
13( 2,11) - 14( 1,14) (0,0,0) 10113.3 ( 0.2 ) /65017] 
1O( 2, 8) - 1I( I,ll) (0,0,0) 10361.0 ( 0.2 ) [65017] 

]( ], I) - 2( 0, 2) (O,O,O) 11068.05 ( 0.20) [65017J 

39( 7,33) - 38( 8,30) (0,0,0) 13376.9 ( 0.2 ) [65017] 

24( 4,21) - 23( 5,18) (0,0,0) 14458.65 ( 0.20) [65017] 

22( 5,17) - 23( 4,20) (0,1,0) 14583.2 ( 0.2 ) [65017] 

39( 7,32) - 38( 8,31) (0,0,0) ]46]5.0 ( 0.2 ) [65017] 

14( 2,12) - 15( 1,15) (O,O,OJ 14731.2 ( 0.2 ) [65017] 

14( 2,]2) - 15( 1,15) (0,0,0) 14732.5 ( 0.2 ) [65017] 

14( 2,12) - 15( 1,15) (0,0,0) 14733.5 ( 0.2 ) [65017] 

9( 2, 7) - 10( 1,10) 19/2 21/2 (0,0,0) 14991.9 ( 0.1 ) [65017] 

9( 2, 7) - 1O( 1,10) 2112 23/2 (0,0,0) 14992.2 ( 0.1 ) [65017] 

9( 2, 7) - lOt 1,10) 1712 19/2 (0,0,0) 14992.2 ( 0.1 ) [65017] 

9( 2, 7) - 10( 1,10) 15/2 17/2 (0,0,0) ]4992.9 ( 0.1 ) [65017] 

9( 2, 7) - 1O( 1,10) 23/2 25/2 (0,0,0) 14993.6 ( 0.1 ) [65017J 
9( 2, 7) - 10( 1,10) 13/2 15/2 (0,0,0) 14994.1 ( 0.1 ) [650171 

34( 6,29) - 33( 7,26) (0,0,0) 15110.4 ( 0.2 ) [650]7J 

16( 2,15) - 15( 3,12) (0,1,0) 15127.6 ( 0.2 ) [65017] 

21( 5,17) - 22( 4,18) (0,0,0) 15183.1 ( 0.2 ) [65017] 

17( 4,13) - 18( 3,16) (0,1,0) 15810.1 ( 0.2 ) [65017J 

29( 5,25) - 28( 6,22) (0,0,0) 15849.8 ( 0.2 ) [65017J 

18( 3,15) - 17( 4,14) (0,0,0) 15951.0 ( 0.2 ) [65017J 

18( 3,15) - 17( 4,14) (0,0,0) ]5951.6 ( 0.2 ) [65017] 

16( 4,13) - 17( 3,14) (0,1,0) 16052.5 ( 0.2 ) [65017] 

12( 3, 9) - 13( 2,12) (0,0,0) 16277.9 ( 0.2 ) [65017J 

27( 6,21) - 28( 5,24) (0,1,0) ]6395.0 ( 0.2 ) [65017J 

20( 3,18) - 19( 4,15) (0,1,0) 17598.6 ( 0.2 ) [65017J 

34( 6,28) - 33( 7,27) (0,0,0) 18168.3 ( 0.2 ) [650171 

27( 3,24) - 28( 2,27) (0,0,0) 18598.9 ( 0.2 ) [65017] 

32( 7,25) - 33( 6,28) (0,1,0) 19757.1 ( 0.2 ) [650171 

13( 2,11) - 12( 3,10) (0,1,0) 19881.6 ( 0.2 ) [65017] 

24( 4,20) - 23( 5,19) (0,1,0) 20058.7 ( 0.2 ) [650171 

5( 2, 4) - 6( 1, 5) 5/2 7/2 (0,0,0) 20102.3 ( 0.1 ) [65017J 

5( 2, 4) - 6( 1, 5) 7/2 9/2 (0,0,0) 20102.55 ( 0.10) [65017] 

5{ 2, 4) - 6( J, 5) 712 9/2 (0,0,0) 20102.95 ( 0.10) [65017J 

5( 2, 4) - 6{ 1, 5) 9/2 11/2 (0,0,0) 20103.47 ( 0.10) [65017] 

5( 2, 4) - 6( 1, 5) 13/2 15/2 (0,0,0) 20103.47 ( 0.10) [65017] 

5( 2, 4) - 6( 1, 5) 11/2 13/2 (0,0,0) 20103.67 ( 0.10) (65017) 

26( 6,21) - 27( 5,22) (0,0,0) 20175.3 ( 0.2 ) [65017] 

16( 2,15) - 15( 3,12) (0,0,0) 20869.7 ( 0.2 ) [65017J 

15( 2,13) - 16( 1,16) 3112 33/2 (0,0,0) 21667.5 ( 0.1 ) [65017] 
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TABLE S1.7. The microwave spectrum of S02-Continued 

Isotopic species J'(K~.K'..J - r (K~,K".J F F; r F{ (v,;V2,V3) Frequency (Vnc.) Reference 
(MHz) (MHz) 

'60"S170 15( 2,13) - 16( 1,16) 33/2 3S/2 (0,0,0) 21667.8 ( 0.1 ) [65017] 
15( 2,13) - 16( 1,16) 29/2 3112 (0,0,0) 21668.2 ( 0.1 ) [65017] 
15( 2,13) - 16( 1,16) 27/2 29/2 (0,0,0) 21668.8 ( 0.1 ) [650171 
IS( 2,13) - 16( 1,16) 35/2 37/2 (0,0,0) 21669.9 ( 0.1 ) [65017] 
15( 2,13) - 16( 1,16) 2S/2 2712 (0,0,0) 21670.35 ( 0.10) [65017J 
8( 2, 6) - 9( 1, 9) 17/2 19/2 (0,0,0) 21707.55 ( 0.10) [65017] 
8( 2, 6) - 9( 1, 9) 19/2 2112 (0,0,0) 21707.9 ( 0.1 ) [65017] 
8( 2, 6) - 9( 1, 9) 15/2 1712 (0,0,0) 21707.9 ( 0.1 ) [65017] 
8( 2, 6) - 9( 1, 9) 13/2 15/~ (0,0,0) 21708.6 ( 0.1 ) [65017] 
8( 2, 6) - 9( 1, 9) 21/2 23/2 (0,0,0) 21709.2 ( 0.] ) [65017] 
8( 2, 6) - 9( 1, 9) 11/2 13/2 (0,0,0) 21709.65 ( 0.10) [65017] 

12( 3, 9) - 13( 2,12) (0,1,0) 21992.0 ( 0.2 ) [65017] 
37( 8,30) - 38( 7,31) (0,1,0) 22956.0 ( 0.2 ) [650]7] 
25t 4,22) - 24{ 5,19) (0,1,0) 23007.2 ( 0.2 ) [65017J 
29( 5,24) - 28( 6,23) (0,0,0) 23077.3 ( 0.2 ) [65017J 
30( 5,26) - 29( 6,23) (0,1,0) 23283.3 ( 0.2 ) [65017] 

5( 2, 4) - 6( I, 5) (0,1,0) 23332.4 (0.2 ) [65017] 
5( 2, 4) - 6( 1, 5) (0,1,0) 23333.5 ( 0.2 ) [65017] 

21( 5,16) - 22( 4,19) (0,0,0) 23553.4 ( 0.2 ) [65017J 
25( 2,24) - 24{ 3,21) (0,0,0) 23629.1 ( 0.2 ) [65017] 
25( 2,24) - 24{ 3,21) (0,0,0) 23630.2 ( 0.2 ) [65017] 
25( 2,24) - 24{ 3,21) (0,0,0) 23631.0 ( 0.2 ) [65017] 
31( 7,25) - 32( 6,26) (0,0,0) 23753.8 ( 0.2 ) [65017J 
10( 3, 8) - Il( 2, 9) (0,0,0) 23778.4 ( 0.2 ) [65017] 
lOt 3, 8) - Il( 2, 9) (0,0,0) 23778.9 ( 0.2 ) [65017] 
37( 8,29) - 38( 7,32) (0,1,0) 23789.2 ( 0.2 ) [65017] 
26( 6,20) - 27( 5,23) (0,0,0) 23849.2 ( 0.2 ) [65017] 

8( 1, 7) - 7( 2, 6) (0,1,0) 24177.8 ( 0.2 ) (65017] 
8( 1, 7) - 7( 2, 6) (0,1,0) 24178.8 ( 0.2 ) [65017] 

17( 2,16) - 16( 3,13) (0,1,0) 24409.8 ( 0.2 ) [65017] 
31( 7,24) - 32( 6,27) (0,0,0) 25280.6 ( 0.2 ) [65017] 
20( 3,18) - ]9( 4,15) (0,0,0) 25426.7 ( 0.2 ) [65017] , 

13( 2,11) - 12( 3,10) (0,0,0) 25481.1 ( 0.2 ) [65017] 
13( 2,11) - 12( 3,10) (0,0,0) 25482.2 ( 0.2 ) [65017J 
2I( 5,17) - 22( 4,18) (0,1,0) 25488.1 ( 0.2 ) [65017] 
16( 4,12) - 17( 3,15) (0,0,0) 25491.6 ( 0.2 ) [650171 
36( 8,29} - 37( 7,30) (0,0,0) 26591.75 ( 0.20) [65017J 
36( 8,28) - 37( 7,31) (0,0,0) 27202.4 ( 0.2 ) [65017J 

8( 1, 7) - 7( 2, 6) (0,0,0) 27303.6 ( 0.2 ) [65017] 
8( I, 7) - 7( 2, 6) (0,0,0) 27304.7 ( 0.2 ) [65017J 
4{ 0, 4) - 3( 1, 3) (0,1,0) 28138.4 ( 0.2 ) [65017J 
4{ 0, 4) - 3( 1, 3) (0,0,0) 29252.05 ( 0.20) [65017] 
4{ 0, 4) - 3( 1, 3) (0,0,0) 29252.9 ( 0.2 ) [65017] 

41( 9,32) - 42( 8,35) (0,0,0) 29289.8 ( 0.2 ) [65017) 
17( 2,16) - 16( 3,13) (0,0,0) 30160.9 ( 0.2 ) [65017] 
17( 2,16) - 16( 3,13} (0,0,0) 30161.6 ( 0.2 ) [65017] 

7( 2, 5) - 8( I, 8) (0,0,0) 30336.2 ( 0.2 ) [65017J 
7( 2, 5) - 8( 1, 8) (0,0,0) 30337.1 ( 0.2 ) [65017J 
7( 2, 5) - 8( 1, 8) (0,0,0) 30337.6 ( 0.2 ) [65017] 

24{ 4,20) - 23( 5,19) (0,0,0) 30461.0 ( 0.2 ) [65017] 
16( 2,14) - 17( 1,17) (0,0,0) 30847,4 ( 0.2 ) [65017] 
16( 2,14) - 17( 1,17) (0,0,0) 30848.2 ( 0.2 ) [65017] 
IS( 4,12) - 16( 3,13) (0,0,0) 30989.5 ( 0.2 ) [650171 
12( 3, 9) - 13( 2,12) (0,0,0) 31057.2 ( 0.2 ) [65017] 
18( 2,17) - I7( 3,14) (0,1,0) 31784.7 ( 0.2 ) [65017J 
18( 2,17) - 17( 3,14) (0,1,0) 31785.6 ( 0.2 ) [650171 
26( 6,21) - 27( 5,22) (0,1,0) 32683.5 ( 0.2 ) [650171 
19( 3,16) - 18( 4,15) (0,1,0) 32927.0 ( 0.2 ) [65017] 
25( 4,22) - 24{ 5,19) (0,0,0) 33090.3 ( 0.2 ) [65017J 
24( 2,23) - 23( 3,20) (0,0,0) 33096.8 ( 0.2 ) [65017J 
24{ 2,23) - 23( 3,20) (0,0,0) 33097.7 ( 0.2 ) [65017J 
24{ 2,23) - 23( 3,20) (0,0,0) 33098.35 ( 0.20) [65017] 
2l( 3,19) - 20( 4,16) (0,1,0) 33132.6 ( 0.2 ) [65017J 
16( 4,12) - l7( 3,15) (0,1,0) 33382.2 ( 0.2 ) 165017J 
2l( 5,16) - 22( 4,19) (0,1,0) 33698.2 ( 0.2 ) [65017] 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species J'(K~,K'J - J"(K~,K"J f' F; F" r; (v j ,v2,v:J Frequency (Unc.) Reference 
(MHz) (MHz) 

160 345170 40( 7,34) - 39( 8,31) (0,0,0) 33837.1 ( 0.2 ) [65017] 
7( 2, 5) - 8( 1, 8) (0,1,0) 34092.8 ( 0.2 ) [65017] 

35( 6,30) - 34( 7,27) (0,0,0) 35419.2 ( 0.2 ) (65017) 
40( 7,33) - 39( 8,32) (0,0,0) 35571.8 ( 0.2 ) [65017] 
30( 5,26) - 29( 6,23) (0,0,0) 35655.2 ( 0.2 ) [65017] 
26( 6,20) - 27( 5,23) (0,1,0) 36247.7 ( 0.2 ) [65017] 
Il( 3, 8) - 12( 2,11) (0,1,0) 36759.8 ( 0.2 ) [65017) 
28( 3,25) - 29( 2,28) (0,0,0) 36778.7 ( 0.2 ) [65017] 
20( 5,16) - 21( 4,17) (0,0,0) 36891.6 ( 0.2 ) [65017J 
19{ 2,18) - 18( 3,15) (0,1,0) 37052.8 ( 0.2 ) [65017J 
18( 2,17) - 17( 3,14) (0,0,0) 37548.4 ( 0.2 ) (65017) 
18( 2,17) - 17( 3,14) (0,0,0) 37549.2 ( 0.2 ) [65017] 
3I( 7,25) - 32( 6,26) (0,1,0) 38437.2 ( 0.2 ) [65017] 
15( 4,12) - 16( 3,13) (0,1,0) 38996.6 ( 0.2 ) [65017J 
35( 6,29) - 34( 7,28) (0,0,0) 39668.4 ( 0.2 ) [65017J 

6( 2, 4) - 7( 1, 7) (0,0,0) 40683.7 ( 0.2 ) [65017) 
6( 2, 4) - 7( 1, 7) (0,0,0) 40684.6 ( 0.2 ) [65017J 
6( 2, 4) - 7( 1, 7) (0,0,0) 40684.95 ( 0.20) [65017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 40685.6 ( 0.2 ) [65017J 

21( 3,19) - 20( 4,16) (0,0,0) 40923.5 ( 0.2 ) [65017J 
19( 3,16) - 18( 4,15) (0,0,0) 41007.9 ( 0.2 ) [65017] 
25( 6,20) - 26( 5,21) (0,0,0) 41106.2 ( 0.2 ) [65017J 
36( 6,31) - 35( 7,28) (0,1,0) 41149.6 ( 0.2 ) [65017] 
26( 4,23) - 25( 5,20) (0,1,0) 41297.6 ( 0.2 ) [65017] 
17( 2,15) - lS( I,lS) (0,0,0) 42172.4 ( 0.2 ) [65017] 
20( 5,15) - 21( 4,18) (0,0,0) 42776.5 ( 0.2 ) [65017J 
19( 2,18) - IS( 3,15) (0,0,0) 42832.8 ( 0.2 ) [65017] 
19( 2,18) - IS( 3,15) (0,0,0) 42833.9 ( 0.2 ) {65017J 

4( 2, 3) - 5( 1, 4) (0,0,0) 42883.15 ( 0.20) [65017] 
4( 2, 3) - 5( 1, 4) (0,0,0) 42884.2 ( 0.2 ) [65017] 

15( 4,11) - 16( 3,14) (0,0,0) 43464.35 ( 0.20) [65017] 
25( 6,19) - 26( 5,22) (0,0,0) 43666.1 ( 0.2 ) [65017] 
30( 7,24) - 31( 6,25) (0,0,0) 44276.55 ( 0.20) [65017] 

22( 2,21) - 21( 3,18) (0,0,0) 44530.2 ( 0.2 ) [65017] 

22( 2,21) - 21( 3,18) (0,0,0) 44531.7 ( 0.2 ) [650171 
30( 7,23) - 31( 6,26) (0,0,0) 45334.6 ( 0.2 ) [65017] 

30( 5,25) - 29( 6,24) (0,0,0) 45575.0 ( 0.2 ) [65017] 

20( 2,19) - 19( 3,16) (0,0,0) 45840.7 ( 0.2 ) [65017] 

20( 2,19) - 19( 3,16) (0,0,0) 4584],9 ( 0.2 ) [650]7) 

21( 2,20) - 20( 3,17) (0,0,0) 46436.1 ( 0.2 ) [65017] 

21( 2,20) - 20( 3,17) (0,0,0) 46437.4 ( 0.2 ) [65017) 

10( 3, 7) - II( 2,10) (0,0,0) 46721.4 ( 0.2 ) [65017J 

35( S,28) - 36( 7,29) (0,0,0) 46895.8 ( 0.2 ) [65017] 

9( 3, 7) - 10( 2, 8) (0,0,0) 46929.9 ( 0.2 ) [65017] 

9( 3, 7) - 10( 2, 8) (0,0,0) 46930.4 ( 0.2 ) [65017] 

I( 1, 0) - 1( 0, 1) (O,O,O) 49576.3 ( 0.2 ) [65017] 

I( I, 0) - 1( 0, I) (0,0,0) 49577.1 ( 0.2 ) [65017] 

5( 0, 5) - 4( 1, 4) (0,0,0) 50146.5 ( 0.2 ) [65017] 

5( 0, 5) - 4( 1, 4) (0,0,0) 50147.4 ( 0.2 ) [65017] 

26( 4,23) - 25( 5,20) (0,0,0) 51341.0 I 0.2 ) [65017) 

14( 2,12) - 13( 3,11) (0,0,0) 51555.4 ( 0.2 ) [65017] 

14( 2,12) - l3( 3,Il) (0,0,0) 51556.45 ( 0.20) [65017] 

9( 1, 8) - 8( 2, 7) (0,0,0) 51839.9 ( 0.2 ) [65017J 

9( 1, 8) - 8( 2, 7) (0,0,0) 51840.95 ( 0.20) [65017J 

5( 2, 3) - 6( 1, 6) (0,0,0) 52549.1 ( 0.2 ) [65017] 

5( 2, 3) - 6( I, 6) (0,0,0) 52550.2 ( 0.2 ) [65017] 

I( 1, 1) - 0( 0, 0) (0,0,0) 66611.6 ( 0.2 ) [65017] 

I( 1, 1) - O( 0, 0) (0,0,0) 66613.1 ( 0.2 ) [65017] 
170345110 12( 2,10) - 13( 1,13) (0,0,0) 7865.0 ( 0.2 ) [65017J 

12( 2,10) - 13( 1,13) (0,0,0) 7867.2 ( 0.2 ) [65017] 

27( 6,22) - 28( 5,23) (0,0,0) 8345.0 ( 0.2 ) [65017] 

18( 3,15) - 17( 4,14) (0,0,0) 8873.9 ( 0.2 ) [65017] 

22( 5,17) - 23( 4,20) (0,0,0) 11378.45 ( 0.20) [65017J 

l( 1, 1) - 2( 0, 2) (0,0,0) 11528.4 ( 0.2 ) [65017] 

17( 4,13) - 18( 3,16) (0,0,0) 12847.9 ( 0.2 ) [68037J 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species J'(K~,l('J - j"(K:.K"J F FI F' r. (v"v2,v:J Frequency (Vnc.) Reference 

(MHz) (MHz) 

170 345170 14( 2.12) - I5( 1,15) (0,0,0) 13652.3 ( 0.2 ) [65017] 

14( 2,12) - 15( 1,15) (0,0,0) ]3652.9 ( 0.2 ) (65017) 

16( 4,13) - 17( 3,14) (0,0,0) 14141.0 ( 0.2 ) [68037J 

32( 7,25) - 33( 6,28) (0,0,0) 15655.7 ( 0.2 ) [65017J 

9( 2, 7) - 10( 1,10) (0,0,0) 15851.4 ( 0.2 ) [65017] 

9( 2, 7) - 10( 1,10) (0,0,0) 15851.9 ( 0.2 ) [650171 

9( 2, 7) - lOt 1,10) (0,0,0) 15852.6 ( 0.2 ) (65017J 

9( 2, 7) - lOt 1,10) (0,0,0) 15853.0 ( 0.2 ) [650171 

9( 2, 7) - lO( 1,10) (0,0,0) 15853.8 ( 0.2 ) [650171 

9( 2, 7) - 10( 1,10) (0,0,0) 15854.6 ( 0.2 ) [65017] 

37( S,30) - 3S{ 7,31) (0,0,0) 18438.6 ( 0.2 ) [650171 

I2( 3, 9) - 13( 2,12) (0,0,0) 19103.4 ( 0.2 ) [650171 

37( 8,29) - 3S( 7,32) (0,0,0) 19145.0 ( 0.2 ) [65017] 

13( 2,11) - 12( 3,10) (0,0,0) 19959.5 ( 0.2 ) [650171 

40( 7,34) - 39( 8,31) (0,0,0) 20346.1 ( 0.2 ) [65017] 

24( 4,20) - 23( 5,19) (0,0,0) 21196.7 ( 0.2 ) [65017J 

5( 2, 4) - 6( I, 5) (0,0,0) 22023.3 ( 0.2 ) [65017J 

5( 2, 4) - 6( 1, 5) (0,0,0) 22024.5 ( 0.2 ) [65017] 

21( 5,17) - 22( 4,18) (0,0,0) 22592.1 ( 0.2 ) [65017] 

8( 2, 6) - 9( 1, 9) (0,0,0) 22629.6 ( 0.2 ) [65017J 
S( 2, 6) - 9( I, 9) (0,0,0) 22630.0 ( 0.2 ) [65017] 

S( 2, 6) - 9( 1, 9) (0,0,0) 22630.4 ( 0.2 ) [65017] 

8( 2, 6) - 9( I, 9) (0,0,0) 22631.0 ( 0.2 ) [65017] 
S( 2, 6) - 9( 1, 9) (0,0,0) 22631.7 ( 0.2 ) [65017J 
8( 2, 6) - 9( I, 9) (0,0,0) 22633.0 ( 0.2 ) [65017] 

35( 6,30) - 34( 7,27) (0,0,0) 23637.9 ( 0.2 ) [65017] 
8( I, 7) - 7( 2, 6) (0,0,0) 24904.5 ( 0.2 ) [65017] 
8( I, 7) - 7( 2, 6) (0,0,0) 24904.9 ( 0.2 ) [65017] 

25( 4,22) - 24( 5,19) (0,0,0) 25248.3 ( 0.2 ) [65017] 
30( 5,26) - 29( 6,23) (0,0,0) 25735.5 ( 0.2 ) [68037] 
17( 2,16) - 16( 3,13) (0,0,0) 27208.6 ( 0.2 ) [65017] 
17( 2,16) - 16( 3,13) (0,0,0) 27209.5 ( 0.2 ) [65017] 

4( 0, 4) - 3( I, 3) (0,0,0) 27597.2 ( 0.2 ) [65017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 27598.2 ( 0.2 ) [65017] 

26( 6,21) - 27( 5,22) (0,0,0) 28909.9 ( 0.2 ) [68037J 
21( 5,16) - 22( 4,19) (0,0,0) 29969.6 ( 0.2 ) [68037) 
16( 4,12) - 17( 3,15) (0,0,0) 30008.25 ( 0.20) [65017J 
26( 6,20) - 27( 5,23) (0,0,0) 32053.8 ( 0.2 ) [650171 
19( 3,16) - IS( 4,15) (0,0,0) 32909.3 ( 0.2 ) [68037] 
19( 3,16) - lS( 4,15) (0,0,0) 32909.7 ( 0.2 ) [68037] 
1I( 3, 8) - 12( 2,11) (0,0,0) 33620.25 ( 0.20) [68037] 
31( 7,25) - 32( 6,26) (0,0,0) 33907.35 ( 0.20) [65017] 
30( 5,25) - 29( 6,24) (0,0,0) 34254.4 ( 0.2 ) [65017] 
31( 7,24) - 32( 6,27) (0,0,0) 35175.6 ( 0.2 ) (68037) 
21( 3,19) - 20( 4,16) (0,0,0) 35199.5 ( 0.2 ) [65017] 
15( 4,12) - 16( 3,13) (0,0,0) 36225.2 ( 0.2 ) (68037) 
36( 8,28) - 37( 7,31) (0,0,0) 38724.6 ( 0.2 ) [65017] 
19( 2,18) - lSI 3,15) (0,0,0) 40544.3 ( 0.2 ) [65017J 
6( 2, 4) - 7( I, 7) (0,0,0) 41430.5 ( 0.2 ) [65017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 41431.4 ( 0.2 ) [65017J 
6( 2, 4) - 7( 1, 7) (0,0,0) 41431.9 ( 0.2 ) [65017] 

26( 4,23) - 25( 5,20) (0,0,0) 43116.0 ( 0.2 ) [68037] 
20( 5,16) - 21( 4,17) (0,0,0) 43476.5 ( 0.2 ) [68037J 
25( 4,21) - 24( 5,20) (0,0,0) 44327.6 ( 0.2 ) [68037] 
3I( 5,27) - 30( 6,24) (0,0,0) 44917.3 ( 0.2 ) [65017] 
14( 2,12) - 13( 3,11) (0,0,0) 45102.9 ( 0.2 ) [65017J 
14( 2,12) - 13( 3,J 1) (0,0,0) 45103.6 ( 0.2 ) [65017J 
20( 5,15) - 2I( 4,18) (0,0,0) 48657.4 ( 0.2 ) [65017J 
1O( 3, 7) - H( 2,10) (0,0,0) 48956.5 ( 0.2 ) [65017] 

9( 3, 7) - 10( 2, 8) (0,0,0) 49874.3 ( 0.2 ) [65017] 
S( 1, 2) - 3( 0, 3) (0,0,0) 52616.7 ( 0.2 ) [68037] 

160335170 12( 2,10) - 13( 1,13) (0,0,0) 8133.9 ( 0.2 ) [68017] 
12( 2,10) - lS( 1,13) (0,0,0) 8135.6 ( 0.2 ) [68017J 
H( 2, 9) - 12( 1,12) (0,0,0) 8640.1 ( 0.2 ) [68017J 
Il( 2, 9) - 12( 1,12) (0,0,0) 8641.9 ( 0.2 ) [68017] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K:XJ - r (IC,K".,J F F; F" F" I (v"v2,va) Frequency (Une.) Reference 
(MHz) (MHz) 

160 335170 ll( 2, 9) - 12( 1,12) (0,0,0) 8643.9 ( 0.2 ) [68017] 
Il( 2, 9) - 12( 1,12) (0,0,0) 8651.8 ( 0.2 ) (68017) 
Il( 2, 9) - 12( 1,12) (0,0,0) 8653.3 ( 0.2 ) (68017) 
11( 2, 9) - 12( 1,12) (0,0,0) 8655.3 ( 0.2 ) [68017] 
27( 6,22) - 28( 5,23) (0,0,0) 8734.75 ( 0.20) [68017] 
27( 6,22) - 28( 5,23) (0,0,0) 8735.4 ( 0.2 ) [68017] 
18( 3,15) - 17( 4,14) (0,0,0) 9054.0 ( 0.2 ) [68017] 
18( 3,15) - 17( 4,14) (0,0,0) 9056.6 ( 0.2 ) [68017) 
IO( 2, 8) - Il( I,ll) (0,0,0) 11417.65 ( 0.20) [68017] 
10{ 2, 8) - ll{ ],11) (0,0,0) 11419.4 ( 0.2 ) (68017) 
10{ 2, 8) - Il( I,ll) (0,0,0) 11421.5 ( 0.2 ) [68017] 
lOt 2, 8) - ll( I,ll) (0,0,0) 11428.7 ( 0.2 ) [68017] 
10( 2, 8) - Il( I,ll) (0,0,0) 11430.5 ( 0.2 ) [68017] 
22( 5,17) - 23( 4,20) (0,0,0) 11832.5 ( 0.2 ) (68017) 

I( 1, 1) - 2( 0, 2) (0,0,0) 11888.9 ( 0.2 ) [68017] 
1( 1, 1) - 2( 0, 2) (0,0,0) 11894.5 ( 0.2 ) (68017) 
I( 1, 1) - 2( 0, 2) (0,0,0) 11901.0 ( 0.2 ) [68017] 

29( 5,24) - 28( 6,23) (0,0,0) 12931.2 ( 0.2 ) [68017] 
29( 5,24) - 28{ 6,23) (0,0,0) 12932.2 ( 0.2 ) [680] 7] 
27( 6,21) - 28( 5,24) (0,0,0) 13312.4 ( 0.2 ) [68017] 
17( 4,13) - 18( 3,16) (0,0,0) 13323.0 ( 0.2 ) [68017] 
17( 4,13) - 18( 6,13) (0,0,0) 13323.35 ( 0.20) [68017] 
14( 2,12) - 15! 1,15) (0,0,0) 14096.6 ( 0.2 ) [68017] 
14( 2,12) - 15{ 1,15) (0,0,0) 14098.1 ( 0.2 ) [68017] 
14( 2,12) - 15( 1,15) (0,0,0) 14099.0 ( 0.2 ) [68017] 
14( 2,12) - 15( 1,15) (0,0,0) 14101.2 ( 0.2 ) [68017] 
14( 2,12) - 15( 1,15) (0,0,0) 14109.9 ( 0.2 ) [68017] 
14( 2,12) - 15( 1,15) (0,0,0) 14110.1 ( 0.2 ) (68017) 
14( 2,12) - 15( 1,15) (0,0,0) 14111.4 ( 0.2 ) [68017] 
14( 2,12) - 15( 1,15) (0,0,0) 14112.5 ( 0.2 ) [68017] 
14( 2,12) - 15( U5) (0,0,0) 14114.0 ( 0.2 ) [68017J 
32( 7,26) - 33( 6,27) (0,0,0) 14425.8 ( 0.2 ) [68017] 

16( 4,13) - 17( 3,14) (0,0,0) 14662.4 ( 0.2 ) [68017] 

16( 4,13) - 17( 3,14) (0,0,0) 14664.7 ( 0.2 ) [68017] 

32( 7,25) - 33( 6,28) (0,0,0) 16284.8 ( 0.2 ) [68017J 
9( 2, 7) - W{ 1,10) (0,0,0) 16369.2 ( 0.2 ) [68017] 

9( 2, 7) - lOt 1,10) (0,0,0) 16371.0 ( 0.2 ) [68017J 
9( 2, 7) - 1O( 1,10) (0,0,0) 16379.7 ( 0.2 ) [68017] 

9( 2, 7) - 10( 1,10) (0,0,0) 16381.3 ( 0.2 ) [68017] 

9( 2, 7) - 1O( 1,10) (0,0,0) 16382.9 ( 0.2 ) [68017] 

45( 8,37) - 44( 9,36) (0,0,0) 17438.0 ( 0.2 ) (68017) 

16( 2,15) - 15( 3,12) (0,0,0) 18274.3 ( 0.2 ) [68017] 

16( 2,15) - 15( 3,12) (0,0,0) 18278.3 ( 0.2 ) [68017] 

37( 8,30) - 3S( 7,31) (0,0,0) 19174.1 ( 0.2 ) [68017) 

37( 8,29) - 38( 7,32) (0,0,0) 19900.2 ( 0.2 ) [68017J 

12( 3, 9) - 13( 2,12) (0,0,0) 19746.5 ( 0.2 ) [68017J 

12( 3, 9) - 13( 2,12) (0,0,0) 19749.0 ( 0.2 ) [68017J 

20( 3,18) - 19( 4,15) (0,0,0) 20425.6 ( 0.2 ) [68017] 

20( 3,18) - 19( 4,15) (0,0,0) 20426.6 ( 0.2 ) [68017] 

13( 2,11) - 12( 3,10) (0,0,0) 20507.0 ( 0.2 ) [68017J 

13( 2,11) - l2( 3,10) (0,0,0) 20511.2 ( 0.2 ) [68017] 

15( 2,13) - 16( 1,16) (0,0,0) 20548.2 ( 0.2 ) [68017] 

15( 2,13) - 16( 1,16) (0,0,0) 20557.3 ( 0.2 ) [68017] 

15( 2,13) - 16( 1,16) (0,0,0) 20558.6 ( 0.2 ) [68017) 

15( 2,13) - 16( 1,16) (0,0,0) 20559.7 ( 0.2 ) [68017] 

4O( 7,34) - 39( 8,31) (0,0,0) 20788.4 ( 0.2 ) [68017] 

4O( 7,34) - 39( 8,31) (0,0,0) 20788.8 ( 0.2 ) [680171 

24( 4,20) - 23( 5,19) (0,0,0) 21730.1 ( 0.2 ) [680171 

5( 2, 4) - 6( 1, 5) (0,0,0) 22732.05 ( 0.20) [68017] 

5( 2, 4) - 6( I, 5) (0,0,0) 22732.9 ( 0.2 ) [68017] 

5( 2, 4) - 6( 1, 5) (0,0,0) 22733.5 ( 0.2 ) [68017J 

5( 2, 4) - 6( 1, 5) (0,0,0) 22733.9 ( 0.2 ) [68017] 

5( 2, 4) - 6( 1, 5) (0,0,0) 22734.3 ( 0.2 ) [68017] 

5( 2, 4) - 6( 1, 5) (0,0,0) 22738.0 ( 0.2 ) [68017] 

5( 2, ~) - 6( 1, 5) (0,0,0) 22738.75 ( 0.20) [68017] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species /(K~,K'-tJ - r (K~,K"J F F., F' F{ (vl'v2'vsl Frequency (Unc.) Reference 

(MHz) (MHz) 

160 335170 5( 2, 4) - 6{ 1, 5) (0,0,0) 22739.4 ( 0.2 ) [68017] 

5( 2, 4) - 6{ 1, 5) (0,0,0) 22739.9 ( 0.2 ) [68017] 

5( 2, 4) - 6{ 1, 5) (0,0,0) 22740.3 ( 0.2 ) [680171 

8( 2, 6) - 9( 1, 9) (0,0,0) 23356.6 ( 0.2 ) [68017] 

8( 2, 6) - 9(1, 9) (0,0,0) 23357.9 ( 0.2 ) [68017] 

8( 2, 6) - 9( 1, 9) (0,0,0) 23359.6 ( 0.2 ) [68017J 

8( 2, 6) - 9( 1, 9) (0,0,0) 23364.2 ( 0.2 ) [68017] 

8( 2, 6) - 9( 1, 9) (0,0,0) 23366.2 ( 0.2 ) [68017J 

8( 2, 6) - 9( I, 9) (0,0,0) 23367.2-- ( 0.2 ) [68017J 

8( 2, 6) - 9( 1, 9) (0,0,0) 23367.7 ( 0.2 ) [68017] 

8( 2, 6) - 9( I, 9) (0,0,0) 23368.7 ( 0.2 ) [68017] 

8( 2, 6) - 9( 1, 9) (0,0,0) 23369.2 ( 0.2 ) [68017] 

2l( 5,17) - 22( 4,18) (0,0,0) 23395.1 ( 0.2 ) [68017] 

21( 5,17) - 22( 4,18) (0,0,0) 23396.4 ( 0.2 ) [68017] 

42( 9,34) - 43( 8,35) (0,0,0) 23462.2 ( 0.2 ) [68017] 

42( 9,33) - 43( 8,36) (0,0,0) 23737.2 ( 0.2 ) [68017] 

3S( 6,30) - 34( 7,27) (0,0,0) 24204.3 ( 0.2 ) [68017] 

8( 1, 7) - 7( 2, 6) (0,0,0) 24600.3 ( 0.2 ) [68017] 
8( 1, 7) - 7( 2, 6) (0,0,0) 24601.35 ( 0.20) [68017] 
8( I, 7) - 7( 2, 6) (0,0,0) 24602.5 ( 0.2 ) [68017] 
8( I, 7) - 7( 2, 6) (0,0,0) 24606.25 ( 0.20) [68017] 
8( I, 7) - 7( 2, 6) (0,0,0) '24607.2 ( 0.2 ) 168017] 
8( I, 7) - 7( 2, 6) (0,0,0) 24608.4 ( 0.2 ) [680I7J 

12( 3, 9) - 13( 2,12) (0,1,0) 25550.1 ( 0.2 ) [68037] 

12( 3, 9) - 13( 2,12) (0,1,0) 25552.3 ( 0.2 ) [68037] 
25( 4,22) - 24( 5,19) (0,0,0) 25916.9 ( 0.2 ) [68017] 
30( 5,26) - 29( 6,23) (0,0,0) 26392.0 ( 0.2 ) [68017] 
25( 2,24) - 24( 3,21) (0,0,0) 27179.7 ( 0.2 ) [68017] 
17( 2,16) - 16{ 3,13) (0,0,0) 27990.5 ( 0.2 ) [68017] 
I7( 2,16) - 16{ 3,13) (O,O,O) 27990.95 ( 0.20) [68017] 
I7( 2,16) - I6{ 3,13) (0,0,0) 27991.3 ( 0.2 ) [68017J 
I7( 2,16) - I6( 3,13) (0,0,0) 27991.65 ( 0.20) [68017] 
I7( 2,16) - 16( 3,13) (0,0,0) 27995.1 ( 0.2 ) [68017] 
17( 2,16) - 16{ 3,13) (0,0,0) 27995.65 ( 0.20) [68017] 
I7( 2,16) - I6{ 3,13) (0,0,0) 27996.0 ( 0.2 ) [68017] 
I7( 2,16) - 16( 3,13) (0,0,0) 27996.4 ( 0.2 ) [68017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 28430.4 ( 0.2 ) [68017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 28431.0 ( 0.2 ) [68017] 
4( 0, 4) - 3( I, 3) (0,0,0) 28433.0 ( 0.2 ) [68017] 
4( 0, 4) - 3( I, 3) (0,0,0) 28433.5 ( 0.2 ) [68017J 
4( 0, 4) - 3( 1, 3) (0,0,0) 28435.9 ( 0.2 ) [68017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 28436.6 ( 0.2 ) [68017J 
4( 0, 4) - 3f 1, 3) (0,0,0) 28438.6 ( 0.2 ) 1680171 
4( 0, 4) - 3( I, 3) (0,0,0) 28439.1 ( 0.2 ) [68017] 

10( 3, 8) - H( 2, 9) (0,0,0) 28444.35 ( 0.20) [68017] 
lO( 3, 8) - H( 2, 9) (0,0,0) 28444.9 ( 0.2 ) [68017] 
10( 3, 8) - Hi 2, 9) (0,0,0) 28445.5 ( 0.2 ) [68017] 
16( 2,14) - 17( 1,17) (0,0,0) 29225.75 ( 0.20) [68017] 
16{ 2,14) - 17( },17) (0,0,0) 29227.0 ( 0.2 ) [68017] 
16( 2,14) - 17( 1,17) (0,0,0) 29228.2 ( 0.2 ) [68017] 
16( 2,14) - 17( 1,17) (0,0,0) 29229.5 ( 0.2 ) [68017] 
26{ 6,21) - 27( 5,22) (0,0,0) 29926.4 ( 0.2 ) [68017] 
26( 6,21) - 27( 5,22) (0,0,0) 29927.3 ( 0.2 ) [68017] 
21( 5,16) - 22( 4,19) (0,0,0) 30993.3 ( 0.2 ) [68017] 
16( 4,12) - 17( 3,15) (0,0,0) 31010.6 ( 0.2 ) [68017] 

7( 2, 5) - 8( I, 8) (0,0,0) 32208.8 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 32209.7 ( 0.2 ) [68017] 
7( 2, 5) - 8( I, 8) (0,0,0) 32210.2 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1. 8) (0,0,0) 32210.5 ( 0.2 ) [68017] 
7( 2, 5) - 8( I, 8) (0,0,0) 32210.8 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 32211.55 ( 0.20) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 32211.9 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 32212.4 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 32217.75 ( 0.20) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 32218.05 ( 0.20) [68017] 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species f(K~,K'f) - J"(K~,K"tJ F ~ F" r; (v!,1I2,1I3) Frequency (Vne.) Reference 
(MHz) (MHz) 

160 33S170 7( 2, 5) - 8( 1, 8) (0,0,0) 32218.7 ( 0.2 ) [68017J 
7( 2, 5) - 8( 1,.8) (0,0,0) 32219.25 ( 0.20) [68(Jl7J 
7( 2, 5) - 8( 1, 8) (0,0,0) 32219.65 ( 0.20) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 32220.4 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 32220.75 ( 0.20) [68017J 
7( 2, 5) - 8( 1, 8) (0,0,0) 32221.35 ( 0.20) [68017J 

26( 6,20) - 27t 5,23) 

I 

(0,0,0) ,'33162.8 ( 0.2 ) [68017J 
19( 3,16) - 18( 4,15) (0,0,0) 33824.6 ( 0.2 ) [68017] 
19( 3,16) - 18( 4,15) I (0,0,0) 33827.6 ( 0.2 ) [68017] 
Il( 3, 8) - 12( 2,11) (0,0,0) 34710.3 ( 0.2 ) [68017] 
Il( 3, 8) - 12( 2,11) (0,0,0) 34712.45 ( 0.20) [68017] 
31( 7,25) - 32( 6,26) (0,0,0) 35094.8 ( 0.2 ) [68017] 
3I( 7,25) - 32( 6,26) (0,0,0) 35095.4 ( 0.2 ) [68017] 
301 5,25) - 29( 6,24) (0,0,0) 35159.7 ( 0.2 ) [68017] 
30( 5,25) - 29( 6,24) (0,0,0) 35161.0 I 0.2 ) [68017] 
24{ 2,23) - 23( 3,20) (0,0,0) 35807.4 ( 0.2 ) [68017J 
18( 2,17) - 17( 3,14) (0,0,0) 35879.6 ( 0.2 ) [68017] 
18( 2,17) - 171 3,14) (0,0,0) 35885.1 ( 0.2 ) [68017] 
2l( 3,19) - 20{ 4,16) (0,0,0) 36201.35 I 0.20) [68017] 

21( 3,19) - 20( 4,16) (0,0,0) 36202.7 ( 0.2 ) [68017] 
3I( 7,24) - 32( 6,27) (0,0,0) 36400.0 ( 0.2 ) [68017] 

31( 7,24) - 32( 6,27) (0,0,0) 36400.7 ( 0.2 ) [68017] 
46( 8,39) - 45( 9,36) (0,0,0) 37374.0 ( 0.2 ) [68017] 

15( 4,12) - 16( 3,13) (0,0,0) 37423.1 ( 0.2 ) [68017] 

15( 4,12) - 16( 3,13) (0,0,0) 37425.0 ( 0.2 ) [68017] 

46( 8,38) - 45( 9,37) (0,0,0) 38127.0 ( 0.2 ) [68017] 

36( 8,29) - 37( 7,30) (0,0,0) 39567.0 ( 0.2 ) [68017] 

36( 8,29) - 37( 7,30) (0,0,0) 39567.4 ( 0.2 ) [68017] 

17( 2,15) - 18( 1,18) (0,0,0) 40050.3 ( 0.2 ) [68017] 

I7( 2,15) - 18( 1,18) (O,O,O) 40051.5 ( 0.2 ) [680171 

I7( 2,15) - 18( 1,18) (0,0,0) 40052.7 ( 0.2 ) [68017] 

I7( 2,15) - 18( 1,18) (0,0,0) 40054.0 ( 0.2 ) [68017] 

17( 2,15) - 18( 1,18) (0,0,0) 40064.6 ( 0.2 ) [680171 

17( 2,15) - 18( 1,18) (0,0,0) 40065.5 ( 0.2 ) [68017] 

17( 2.15) - 18( 1,18) (0,0,0) 40067.0 ( 0.2 ) [68017] 

17( 2,15) - 18( 1,18) (0,0,0) 40068.0 ( 0.2 ) [68017] 

36( 8,28) - 37( 7,31) (0,0,0) 40074.2 ( 0.2 ) [68017] 

Il( 3, 8) - 12( 2,11) (0,1,0) 40503.2 ( 0.2 ) [68037] 

21t 2,20) - 20( 3,17) (0,1,0) 40757.4 ( 0.2 ) [68037] 

14( 2,12) - 13( 3,11) (0,1,0) 40779.5 ( 0.2 ) [68037] 

14( 2,12) - 13( 3,11) (0,1,0) 40783.7 ( 0.2 ) [68037] 

21( 5,16) - 22( 4,19) (0,1,0) 41293.9 ( 0.2 ) [68037] 

41( 7,35) - 40( 8,.32) (0,0,0) 41297.2 ( 0.2 ) [68017] 

41( 7,35) - 4O( 8,32) (0,0,0) 41297.65 ( 0.20) [68017J 

19( 2,18) - 18( 3,15) (0,0,0) 41741.3 ( 0.2 ) [68017] 

19( 2,18) - 18( 3,15) (0,0,0) 41741.8 ( 0.2 ) [68017] 

19( 2,18) - l8( 3,15) (0,0,0) 41742.4 ( 0.2 ) [68017J 

19( 2,18) - 18{ 3,15) (0,0,0) 41743.0 ( 0.2 ) [68017] 

19( 2.18) - 18( 3,15) (0,0,0) 41747.3 ( 0.2 ) [68017] 

19( 2,18) - 18( 3,15) (0,0,0) 41748.0 ( 0.2 ) [68017] 

19( 2,18) - 18( 3,15) (0,0,0) 41748.5 ( 0.2 ) [680171 

19( 2,18) - 18( 3,15) (0,0,0) 41748.9 ( 0.2 ) [68017J 

6( 2, 4) - 7( I, 7) (0,0,0) 42736.4 ( 0.2 ) [68017] 

6( 2. 4) - 7( 1, 7) (O,O,O) 42737.6 ( 0.2 ) [68017] 

6( 2, 4) - 7( 1, 7) (0,0,0) 42738.] ( 0.2 ) [680]7J 

6( 2, 4) - 7( 1, 7) (0,0,0) 42739.15 ( 0.20) [68017] 

6( 2, 4) - 7( 1, 7) (0,0,0) 42744.6 ( 0.2 ) [680171 

6( 2, 4) - 7( 1, 7) (0,0,0) 42745.9 ( 0.2 ) [68017J 

6( 2, 4) - 7( 1, 7) (0,0,0) 42746.2 ( 0.2 ) [68017] 

6( 2, 4) - 7( 1, 7) (0,0,0) 42747.4 ( 0.2 ) [68017] 

41( 9,33) - 42( 8,34) (0,0,0) 43686.15 ( 0.20) [68017] 

41( 9,32) - 42( 8,35) (0,0,0) 43877.3 ( 0.2 ) [68017J 

26( 4,23) - 25( 5,20) (0,0,0) 44333.1 ( 0.2 ) [68017] 

36( 6,3l) - 35( 7,28) (0,0,0) 44546.25 ( 0.20) [68017] 

20( 5,16) - 21( 4,17) (0,0,0) 44917.9 ( 0.2 ) [68017] 
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TABLE 51.7. The microwave spectrum of S02-Conlinlled 

Isotopic species J'(K~,K' -J - J"(K~,K"J F F, F" 17 (v"V2,V3) Frequency (Vne.) Reference 

(MHz) (MHz) 

160 33S'70 20( 5,16) - 21( 4,17) (0,0,0) 44919.05 ( 0.20) [68017] 

31( 5,26) - 30( 6,25) (O,I,O) 45177.2 ( 0.2 ) [68037) 

31( 5,26) - 30( 6,25) (0,1,0) 45178.5 ( 0.2 ) [68037J 

20( 2,19) - 19( 3,16) (0,0,0) 45400.2 ( 0.2 ) [68017J 

20( 2,19) - 19( 3,16) (0,0,0) 45400.8 ( 0.2 ) [68017] 

20( 2,19) - 19( 3,16) (0,0,0) 45401.6 ( 0.2 ) [68017] 

20( 2,19) - 19( 3,16) (0,0,0) 45402.2 ( 0.2 ) [68017] 

20( 2,19) - 19( 3,16) (0,0,0) 45409.4 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 45484.1 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 45485.1 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 45485.95 ( 0.20) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 45486.9 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 45490.5 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 45491.4 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 45492.3 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 45493.] ( 0.2 ) [680171 

25( 4,21) - 24( 5,20) (0,0,0) 45564.0 ( 0.2 ) [68017] 

25( 4,21) - 24( 5,20) (0,0,0) 45565.9 ( 0.2 ) [68017] 

22( 2,21) - 21( 3,18) (0,0,0) 45589.5 ( 0.2 ) [680171 
22( 2,21) - 21{ 3,18) (O,O,O) 45589.9 ( 0.2 ) 168017J 
26( 6,20) - 27( 5,23) (0,1,0) 45746.2 ( 0.2 ) [68037] 

9( 1, 8) - 8( 2, 7) (0,1,0) 45991.6 ( 0.2 ) [68037] 

9( I, 8) - 8{ 2, 7) (0,1,0) 45992.6 ( 0.2 ) [68037] 

9( 1, 8) - 8( 2, 7) (0,1,0) 45993.6 ( 0.2 ) [68037J 
9( 1, 8) - 8( 2, 7) (0,1,0) 45997.2 ( 0.2 ) [68037J 
9( I, 8) - 8{ 2, 7) (0,1,0) 45998.1 ( 0.2 ) [68037] 

31( 5,27) - 30( 6,24) (0,0,0) 46159.9 ( 0.2 ) [68017] 

14( 2,12) - 13( 3,11) (0,0,0) 46421.6 ( 0.2 ) [68017J 
14( 2,12) - 13( 3,]1) (0,0,0) 46426.2 ( 0.2 ) [68017J 
2I( 2,20) - 20( 3,17) (0,0,0) 46713.7 ( 0.2 ) [68017J 
21( 2,20) - 20( 3,17) (0,0,0) 46714.7 ( 0.2 ) [68017J 
21( 2,20) - 20( 3,17) (0,0,0) 46715.5 ( 0.2 ) [68017] 
2l( 2,20) - 20( 3,17) (0,0,0) 46716.0 ( 0.2 ) [68017) 
46(10,36) - 47( 9,39) (O,O,O) 47660.4 ( 0.2 ) [680171 
15( 4,11) - 16( 3,14) (0,0,0) 49079.75 ( 0.20) [68017) 

9( I, 8) - 8( 2, 7) (0,0,0) 49103.4 ( 0.2 ) [68017] 
9( I, 8) - 8( 2, 7) (0,0,0) 49104.3 ( 0.2 ) [68017) 
9( I, 8) - 8( 2, 7) (0,0,0) 49109.0 ( 0.2 ) [680171 
9( I, 8) - 8( 2, 7) (0,0,0) 49109.9 ( 0.2 ) [68017] 
5( fl, 5) - 4( I, 4) (0,0,0) 49331.6 I 0.2 ) [68017J 
5( 0, 5) - 4( I, 4) 

. 
(0,0,0) 49333.5 ( 0.2 ) (68017) 

5( 0, 5) - 4( I, 4) (0,0,0) 49336.8 ( 0.2 ) [68017] 
51 0, 5) - 4( I, 4} (0,0,0) 49338.8 ( 0.2 ) [68017J 

36( 6,30) - 3S( 7,29) (0,0,0) 49555.6 ( 0.2 ) [68017] 
36( 6,30) - 35( 7,29) (0,0,0) 49556.4 ( 0.2 ) [68017] 
20( 5,15) - 2]( 4,18) (0,0,0) 50254.1 ( 0.2 ) [68017] 

1( 1, 0) - I( 0, 1) (0,0,0) 50418.4 ( 0.2 ) [68017] 
I( 1, 0) - I( 0, 1) (0,0,0) 50424.6 ( 0.2 ) [68017] 
I( I, 0) - I( 0, 1) (0,0,0) 50429.4 ( 0.2 ) [68017] 

10( 3, 7) - H( 2,10) (0,0,0) 50518.3 ( 0.2 ) [68017) 
lOt 3, 7) - lI( 2,10) (0,0,0) 50520.0 ( 0.2 ) [68017] 
25( 6,20) - 26( 5,21) (O,O,O) 50717.8 ( 0.2 ) [68017J 
25( 6,20) - 26( 5,21) (0,0,0) 50718.5 ( 0.2 ) [68017] 
22( 3,20) - 2l( 4,17) (0,0,0) 51024.0 ( 0.2 ) [680171 
22( 3,20) - 21( 4,17) (0,0,0) 51025.7 ( 0.2 ) [68017] 

9( 3, 7) - 10( 2, 8) (0,0,0) 51468.8 I 0.2 ) [68017] 
9( 3, 7) - 10( 2, 8) (0,0,0) 51469.5 ( 0.2 ) [68017] 
2( I, 1) - 2( 0, 2) (0,0,0) 51924.1 ( 0.2 ) [68017] 
2( ], 1) - 2( 0, 2) (0,0,0) 51928.5 ( 0.2 ) [68017] 
2( I, 1) - 2( 0, 2) (0,0,0) 51930.2 ( 0.2 ) (68017) 
2( 1, 1) - 2( 0, 2) (0,0,0) 51934.8 ( 0.2 ) [68017] 

25( 6,19) - 26( 5,22) (0,0,0) 52970.8 ( 0.2 ) [68017] 
2( 1, 1) - 2( 0, 2) (0,1,0) 53079.8 ( 0.2 ) [68037] 
2( 1, 1) - 2( 0, 2) (0,1,0) 53086.0 ( 0.2 ) [68037] 

3( 1, 2) - 3( 0, 3) (0,0,0) 54243.2 ( 0.2 ) [68017] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species I f(K~,K'J - J" W,K:; F F I I F" F.' I (v j ,v2,vS> Frequency (Unc.) Reference 
(MHz) (MHz) 

160 33S170 3( 1, 2) - 3( 0, 3) (0,0,0) 54246.3 ( 0.2 ) [68017J 
3( 1, 2) - 3( 0, 3) (0,0,0) 54249.5 ( 0.2 ) [68017] 
3( 1, 2) - 3( 0, 3) (0,0,0) 54252.6 ( 0.2 ) [68017] 
5( 2, 3) - 6( 1, 6) (0,0,0) 54750.3 ( 0.2 ) [68017] 

30( 7,24) - 31( 6,25) (0,0,0) 55511.5 ( 0.2 ) [68017J 
30( 7,24) - 31( 6,25) (0,0,0) 55512.0 ( 0.2 ) [68017J 
15( 4,11) - 16( 3,14) (0,1,0) 57100.4 ( 0.2 ) 168037] 
4( 1, 3) - 4( 0, 4) (0,0,0) 57447.1 ( 0.2 ) [68017] 
4( I, 3) - 4( 0, 4) (0,0,0) 57447.95 ( 0.20) [680 17 J 
4( I, 3) - 4( 0, 4) (0,0,0) 57449.4 ( 0.2 ) [68017] 
4( 1, 3) - 4( 0, 4) (0,0,0) 57450.2 ( 0.2 ) [68017] 
4( 1, 3) - 4( 0, 4) (0,0,0) 57453.7 ( 0.2 ) [68017J 
4( 1, 3) - 4( 0, 4) (0,0,0) 57454.7 ( 0.2 ) [68017] 
4( 1, 3) - 4( 0, 4) (0,0,0) 57456.1 ( 0.2 ) [68017J 
4( 1, 3) - 4( 0, 4) (0,0,0) 57456.9 ( 0.2 ) [68017] 

14( 4,11) - 15( 3,]2) (0,0,0) 59336.2 ( 0.2 ) [68017] 
14( 4,11) - 15( 3,12) (0,0,0) 59337.8 ( 0.2 ) [68017] 

170 335170 4O( 7,33) - 39( 8,32) (0,0,0) 8475.9 ( 0.2 ) [68017] 
13( 3,10) - 14( 2,13) (0,0,0) 8864.7 ( 0.2 ) (68017) 
13( 3,10) - 14( 2,13) (0,0,0) 8867.6 ( 0.2 ) [68017] 
Il( 2, 9) - 12( 1,12) (0,0,0) 9I11.8 ( 0.2 ) [68017] 
ll( 2, 9) - 12( 1,12) (0,0,0) 9113.5 ( 0.2 ) [68017] 
H( 2, 9) - 12( 1,12) (0,0,0) 9123.3 ( 0.2 ) [68017] 
22( 5,18) - 23( 4,19) (0,0,0) 9443.9 ( 0.2 ) [68017J 
22( 5,18) - 23( 4,19) (0,0,0) 9445.4 ( 0.2 ) [68017] 
10( 2, 8) - Il( I,ll) (0,0,0) 12160.8 ( 0.2 ) [68017] 
10( 2, 8) - H( 1,11) (0,0,0) 12162.7 ( 0.2 ) [680171 
lOr 2, 8) - Il( I,ll) (0,0,0) 12172.3 ( 0.2 ) [68017J 
W( 2, 8) - 1I( I,ll) (0,0,0) 12173.9 ( 0.2 ) [68017] 

I( 1, 1) - 2( 0, 2) (0,0,0) 12350.6 ( 0.2 ) [68017] 
1( I, 1) - 2( 0, 2) (0,0,0) 12355.6 ( 0.2 ) [68017] 
1( I, 1) - 2( 0, 2) (0,0,0) 12362.3 ( 0.2 ) [68017] 

35( 6,30) - 34( 7,27) (0,0,0) 12417.6 ( 0.2 ) [68017] 
35( 6,30) - 34( 7,27) (0,0,0) 12418.0 ( 0.2 ) [68017] 
38( 8,30) - 39( 7,33) (0,0,0) 12429.3 ( 0.2 ) [68017J 
38( 8,30) - 39( 7,33) (0,0,0) 12429.7 ( 0.2 ) [68017] 
24( 4,20) - 23( 5,19) (0,0,0) 12558.8 ( 0.2 ) [68017] 
24( 4,20) - 23( 5,19) (0,0,0) 12560.6 ( 0.2 ) [68017J 
20( 3,18) - 19( 4,15) (0,0,0) 14816.5 ( 0.2 ) [68017] 
1.3( 2,11) - 12( 3,10) (0,0,0) 15007.3 ( 0.2 ) [680171 
13( 2,11) - 12( 3,10) (0,0,0) 15011.6 ( 0.2 ) [68017] 
16{ 2,15) - 15( 3,12) (0,0,0) 15096.5 ( 0.2 ) [680171 
16( 2,15) - 15( 3,12) (0,0,0) 15100.1 ( 0.2 ) [68017] 
35( 6,29) - 34( 7,28) (0,0,0) 15444.8 ( 0.2 ) [68017] 

35( 6,29) - 34( 7,28) (O,O,O) 15445.4 ( 0.2 ) [680171 

30( 5,26) - 29( 6,23) (0,0,0) 16440.3 ( 0.2 ) [68017] 

9( 2, 7) - W( 1,lO) (0,0,0) 17273.25 ( 0.20) [68017J 
9( 2, 7) - W( 1,10) (0,0,0) 17274.7 ( 0.2 ) [68017] 

9( 2, 7) - 1O( 1,10) (0,0,0) 17283.05 ( 0.20) [68017] 

25( 4,22) - 24( 5,19) (0,0,0) 18014.9 ( 0.2 ) [68017] 

27( 6,22) - 28( 5,23) (0,0,0) 18208.8 ( 0.2 ) [68017] 

17( 4,13) - 18( 3,16) (0,0,0) 18282.8 ( 0.2 ) [68017] 

22( 5,17) - 23( 4,20) (0,0,0) 18792.9 ( 0.2 ) [68017J 

16( 4,13) - 17( 3,14) (0,0,0) 20738.0 ( 0.2 ) [68017] 

16( 4,13) - 17( 3,14) (0,0,0) 20740.2 ( 0.2 ) [68017] 

8( 1, 7) - 7( 2, 6) (0,0,0) 21199.5 ( 0.2 ) [68017] 

8( 1, 7) - 7( 2, 6) (0,0,0) 21200.4 ( 0.2 ) [68017J 

8( 1, 7) - 7( 2, 6) (0,0,0) 21201.3 ( 0.2 ) [680171 

8( 1, 7) - 7( 2, 6) (0,0,0) 21205.2 ( 0.2 ) [68017] 

8( I, 7) - 7( 2, 6) (0,0,0) 21206.0 ( 0.2 ) [68017J 

8( 1, 7) - 7( 2, 6) (0,0,0) 21207.2 ( 0.2 ) (68017) 

46( 8,39) - 45( 9,.36) (0,0,0) 21614.5 ( 0.2 ) [68017] 

27( 6,21) - 28( 5.24) (0,0,0) 22119.9 ( 0.2 ) [68017J 

27( 6,21) - 28( 5,24) (0,0,0) 22120.35 ( 0.20) [68017] 

12( 3, 9) - 13( 2,12) (0,0,0) 22615.0 ( 0.2 ) (68017) 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K:,K',) - J"(K:,K"rJ F F; F" 1'7 (v j ,V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

110 33S170 12( 3, 9) - 13( 2,12) (0,0,0) 22617.5 ( 0.2 ) [68017] 

30( 5,25) - 29( 6,24) (0,0,0) 23949.4 ( 0.2 ) [68017] 

30( 5,25) - 29( 6,24) (0,0,0) 23950.5 ( 0.2 ) [68017] 

8( 2, 6) - 9( 1, 9) (0,0,0) 24311.7 ( 0.2 ) [68017] 

a( 2, 6) - 9( 1, 9) (0,0,0) 24313.2 ( 0.2 ) [68017J 

a( 2, 6) - 9( 1, 9) (0,0,0) 24314.9 ( 0.2 ) [68017] 

8( 2, 6) - 9( 1, 9) (0,0,0) 24321.2 ( 0.2 ) [68017J 
a( 2, 6) - 9( 1, 9) (0,0,0) 24322.8 ( 0.2 ) [68017J 
8( 2, 6) - 9( I, 9) (0,0,0) 24324.4 ( 0.2 ) [68017] 
5( 2, 4) - 6( 1, 5) (0,0,0) 24654.2 ( 0.2 ) [68017] 
5( 2, 4) - 6( 1, 5) (0,0,0) 24655.4 ( 0.2 ) [68017J 
5( 2, 4) - 6( I, 5) (0,0,0) 24656.7 ( 0.2 ) [68017] 
5( 2, 4) - 6( 1, 5) (0,0,0) 24660.2 ( 0.2 ) [68017] 
5( 2, 4) - 6( I, 5) (0,0,0) 24661.5 ( 0.2 ) (68017) 
5( 2, 4) - 6( 1, 5) (0,0,0) 24662.7 ( 0.2 ) [68017] 

17( 2,16) - 16( 3,13) (0,0,0) 24924.0 ( 0.2 ) [68017] 
17( 2,16) - 16( 3,13) (0,0,0) 24928.6 ( 0.2 ) [68017) 
32( 7,26) - 33( 7,27) (0,0,0) 25268.3 ( 0.2 ) [68017] 
19( 3,16) - 18( 4,15) (0,0,0) 25798.1 ( 0.2 ) 168017) 
19( 3,16) - 18( 4,15) (0,0,0) 25800.95 ( 0.2 ) [68017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 26772.8 ( 0.2 ) [68017) 
4( 0, 4) - 3( 1, 3) (0,0,0) 26773.5 ( 0.2 ) [68017J 
4( 0, 4) - 3( I, 3) (0,0,0) 26778.4 ( 0.2 ) [68017] 
4( 0, 4) - 3( I, 3) (0,0,0) 26778.8 ( 0.2 ) [68017J 
4( 0, 4) - 3( I, 3) (0,0,0) 26779.2 ( 0.2 ) [68017) 
4( 0, 4) - 3( 1, 3) (0,0,0) 26780.95 ( 0.20) [68017] 
4( 0, 4) - 3( 1, 3) (0,0,0) 26781.7 ( 0.2 ) [68017] 

32( 7,25) - 33( 6,28) (0,0,0) 26811.4 ( 0.2 ) [68017J 
4l( 7,35) - 40( 8,32) (0,0,0) 27159.2 ( 0.2 ) [68017] 
4l( 7,34) - 40( 8,33) (0,0,0) 28776.8 ( 0.2 ) [68017) 
41( 7,34) - 40( 8,33) (0,0,0) 28777.4 ( 0.2 ) [68017J 
21( 3,19) - 20( 4,16) (0,0,0) 30377.7 ( 0.2 ) [68017] 
21( 3,19) - 20( 4,16) (0,0,0) 30378.9 ( 0.2 ) [68017J 
21( 5,17) - 22( 4,18) (0,0,0) 30750.6 ( 0.2 ) [68017] 
2l( 5,17) - 22( 4,18) (0,0,0) 30751.8 ( 0.2 ) [68017] 
37( 8,30) - 38( 7,31) (0,0,0) 31477.1 ( 0.2 ) [68017] 
37( 8,29) - 3a( 7,32) (0,0,0) 32062.0 ( 0.2 ) [68017] 
36( 6,31) - 35( 7,28) (0,0,0) 32138.4 ( 0.2 ) [68017] 
36( 6,31) - 35( 7,28) (0,0,0) 32138.9 ( 0.2 ) [68017] 
10( 3, 8) - U( 2, 9) (0,0,0) 32189.1 ( 0.2 ) [68017] 
lOt 3, 8) - Il( 2, 9) (0,0,0) 32191.55 ( 0.20) [68017] 
10( 3, 8) - U( 2, 9) (0,0,0) 32192.1 ( 0.2 ) [68017J 
10( 3, 8) - ll( 2, 9) (0,0,0) 32192.6 ( 0.2 ) [68017J 
18( 2,17) - 17( 3,14) (0,0,0) 33051.1 ( 0.2 ) [68017J 
18( 2,17) - 17( 3,14) (0,0,0) 33056.5 ( 0.2 ) [68017] 

7( 2, 5) - a( 1, 8) (0,0,0) 33116.15 ( 0.20) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 33117.9 ( 0.2 ) [68017J 

25{ 4,21) - 24( 5,20) (0,0,0) 35372.7 ( 0.2 ) [68017J 
25( 4,21) - 24( 5,20) (0,0,0) 35373.4 ( 0.2 ) [68017) 
16( 4,12) - 17( 3,15) (0,0,0) 35561.6 ( 0.2 ) [68017) 
31( 5,27) - 30( 6,24) (0,0,0) 35669.2 ( 0.2 ) [68017J 
26( 4,23) - 25( 5,20) (0,0,0) 36029.1 ( 0.2 ) [68017J 
36( 6,30) - 35( 7,29) (0,0,0) 36306.0 ( 0.2 ) [68017] 
36( 6,30) - 35( 7,29) (0,0,0) 36307.0 ( 0.2 ) [68017] 
42( 9,34) - 43( 8,35) (0,0,0) 37272.7 ( 0.2 ) [68017J 
Il( 3, 8) - 12{ 2,11) (0,0,0) 37305.8 ( 0.2 ) [68017] 
Il( 3, 8) - 12( 2,11) (0,0,0) 37308.8 ( 0.2 ) [68017) 
21( 5,16) - 22( 4,19) (0,0,0) 37434.4 ( 0.2 ) [68017] 
42( 9,33) - 43( 8,36) (0,0,0) 37487.5 ( 0.2 ) [680171 
26( 6,21) - 27{ 5,22) (0,0,0) 38615.6 ( 0.2 ) [68017] 
26( 6,21) - 27( 5,22) (0,0,0) 38616.5 ( 0.2 ) [68017] 
19( 2,18) - 18( 3,15) (0,0,0) 39287.5 ( 0.2 ) [68017] 
19( 2,18) - 18! 3,15) (0,0,0) 39294.0 ( 0.2 ) [68017J 
14( 2,12) - 13( 3,11) (0,0,0) 39992.4 ( 0.2 ) [68017] 
14( 2,12) - 13( 3,ll) (0,0,0) 39996.8 ( 0.2 ) [68017] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f( K'.,K',) - J"( K ~,K",J F F., I F" r; (V I ,V2,V3) Frequency (Unc.) Reference 

(MHz) (MHz) 

170 33S170 26( 6,20) - 27( 5,23) (0,0,0) 41378.2 ( 0.2 ) I [68017] 
26( 6,20) - 27( 5,23) (0,0,0) 41378.7 ( 0.2 ) [68017J 
23( 2,22) - 22( 3,19) (0,0,0) 42316.9 ( 0.2 ) [68017] 
15( 4,12) - 16( 3,13) (0,0,0) 42623.8 ( 0.2 ) [68017] 
151 4,12) - 16( 3,13) (0,0,0) 42625.6 ( 0.2 ) [68017J 
6( 2, 4) - 7( I, 7) (0,0,0) 43500.8 ( 0.2 ) [68017] 
6( 2, 4) - 7( I, 7) (0,0,0) 43501.3 ( 0.2 ) [68017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 43509.45 ( 0.20) [68017] 
6( 2, 4) - 7( 1, 7) (0,0,0) 43509.9 ( 0.2 ) [68017] 

9( 1, 8) - 8( 2, 7) (0,0,0) 44942.8 ( 0.2 ) [68017] 

9( 1, 8) - 8( 2, 7) (0,0,0) 44943.7 ( 0.2 ) [68017] 

9( 1, 8) - 8( 2, 7) (0,0,0) 44944.6 ( 0.2 ) [68017] 

22( 3,20) - 21( 4,17) (0,0,0) 45078.8 ( 0.2 ) [68017] 

22( 3,20) - 21( 4,17) (0,0,0) 45080.3 ( 0.2 ) [68017] 

3I( 7,25) - 32( 6,26) (0,0,0) 45212.5 ( 0.2 ) [68017] 

31( 7,25) - 32( 6,26) (0,0,0) 45213.1 ( 0.2 ) [68017] 

31( 5,26) - 30( 6,25) (O,O,O) 45866.4 ( 0.2 ) [68017] 

31( 5,26) - 30( 6,25) (0,0,0) 45867.8 ( 0.2 ) [68017] 

3l( 7,24) - 32( 6,27) (0,0,0) 46294.2 ( 0.2 ) [68017] 

31( 7,24) - 32( 6,27) (0,0,0) 46294.7 ( 0.2 ) [68017] 

5( 0, 5) - 4( I, 4) (0,0,0) 47056.7 ( 0.2 ) [68017J 

5( 0, 5) - 4( 1, 4) (0,0,0) 47058.5 ( 0.2 ) [68017J 

5( 0, 5) - 4( 1, 4) (0,0,0) 47061.2 ( 0.2 ) [68017J 

5( 0, 5) - 4( 1, 4) (0,0,0) 47061.8 ( 0.2 ) [68017] 

5( 0, 5) - 4( 1, 4) (0,0,0) 47063.0 ( 0.2 ) [68017] 

42( 7,35) - 41( 8,34) (0,0,0) 49324.35 ( 0.20) [68017] 

l( I, 0) - l( 0, 1) (0,0,0) 49749.3 ( 0.2 ) [68017J 

I( 1, 0) - 1( 0, ]) (0,0,0) 49755.7 ( 0.2 ) [68017J 

I( 1, 0) - 1( 0, I) (0,0,0) 49760.8 ( 0.2 ) [68017] 

36( 8,29) - 37{ 7,30) (0,0,0) 51177.6 ( 0.2 ) [68017] 

2( 1, 1) - 2( 0, 2) (0,0,0) 51190.9 ( 0.2 ) [68017] 

2( 1, 1) - 2( 0, 2) (0,0,0) 51195.5 ( 0.2 ) [68017] 

2( 1, 1) - 2( 0, 2) (0,0,0) 51197.3 ( 0.2 ) [68017] 

2( I, 1) - 2( 0, 2) (0,0,0) 51201.8 ( 0.2 ) [68017] 

21( 4,17) - 20( 5,16) (0,0,0) 51465.2 ( 0.2 ) [68017) 

21( 4,17) - 20( 5,16) (0,0,0) 51466.3 ( 0.2 ) [68017] 

36( 8,28) - 37( 7,31} (0,0,0) 51585.5 ( 0.2 ) [68017J 

37( 6,32) - 36( 7,29) (0,0,0) 51904.0 ( 0.2 ) [68017] 

10( 3, 7) - Il( 2,10) (0,0,0) 52778.2 ( 0.2 ) [68017] 

10( 3, 7) - II( 2,10) (0,0,0) 52779.8 ( 0.2 ) [68017] 

15( 4,11) - 16( 3,14) (0,0,0) 53180.0 ( 0.2 ) [68017] 

3( 1, 2) - 3( 0, 3) (0,0,0) 53409.1 ( 0.2 ) [68017] 

3( 1, 2) - 3( 0, 3) (0,0,0) 53412.8 ( 0.2 ) [68017] 

3( I, 2) - 3( 0, 3) (0,0,0) 53415.9 ( 0.2 ) [68017] 

27( 4,24) - 26( 5,21) (0,0,0) 53657.4 ( 0.2 ) [68017] 

9{ 3, 7) - lO( 2, 8) (0,0,0) 54398.1 ( 0.2 ) [68017] 

32( 5,28) - 3I( 6,25) (0,0,0) 54800.0 ( 0.2 ) [68017] 

5( 2, 3) - 6( I, 6) (0,0,0) 55285.1 ( 0.2 ) [68017J 

5( 2, 3) - 6( I, 6) (0,0,0) 55286.0 ( 0.2 ) [68017J 

5( 2, 3) - 6( 1, 6) (0,0,0) 55287.0 ( 0.2 ) [68017] 

5( 2, 3) - 6( I, 6) (0,0,0) 55287.9 ( 0.2 ) [68017] 

5( 2, 3) - 6( 1, 6) (0,0,0) 55292.6 ( 0.2 ) [68017] 

5( 2, 3) - 6( I, 6) (0,0,0) 55293.7 ( 0.2 ) [68017] 

5( 2, 3) - 6( 1,6) (0,0,0) 55294.7 ( 0.2 ) [68017] 

20( 5,15) - 21( 4,18) (0,0,0) 56153.4 ( 0.2 ) [68017] 

20( 5,15) - 21( 4,18) (0,0,0) 56154.7 ( 0.2 ) [68017] 

4( 1, 3) - 4( 0, 4) (0,0,0) 56470.5 ( 0.2 ) [68017] 

4( I, 3) - 4( 0, 4) (0,0,0) 56473.6 ( 0.2 ) [68017] 

4( I, 3) - 4( 0, 4) (0,0,0) 56476.9 ( 0.2 ) [68017] 

4( 1, .3) - 4( 0, 4) (0,0,0) 56478.0 ( 0.2 ) [68017] 

4( I, 3) - 4( 0, 4) (0,0,0) 56480.5 ( 0.2 ) [68017) 

37( 6,31) - 36( 7,30) (0,0,0) 57579.6 ( 0.2 ) [68017] 

37( 6,31) - 36( 7,30) (0,0,0) 57580.2 ( 0.2 ) [68017J 

26( 6,20) - 25( 5,21) (0,0,0) 58665.4 ( 0.2 ) [680]7) 

26( 6,20) - 25( 5,21) (0,0,0) 58666.1 ( 0.2 ) [68017J 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~,K'.J - J"(K:,K"J F r. F' r. (Vp V 2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

170335170 23( 3,21) - 22( 4,18) (0,0,0) 58747.8 ( 0.2 ) [68017] 

23( 3,21) - 22( 4,18) (0,0,0) 58749.7 ( 0.2 ) [68017] 
170 325 '80 36( 6,31) - 35( 7,28) (0,0,0) 8312.4 ( 0.2 ) [65017] 

34( 7,28) - 35( 6,29) (0,0,0) 8674.9 ( 0.2 ) [65017] 

16( 2,15) - 15( 3,12) (0,0,0) 8942.90 ( 0.20) [65017] 

12( 2,10) - 13( 1,13) (0,0,0) 8955.3 ( 0.2 ) [65017] 

12( 2,10) - 13( 1,13) (0,0,0) 8956.45 ( 0.20) [65017] 

12( 2,10) - 13( 1,13) (0,0,0) 8957.4 ( 0.2 ) [65017J 
13( 2,11) - 14( 1,14) (0,0,0) 9399.2 ( 0.2 ) [65017] 

19( 3,16) - 18( 4,15) (0,0,0) 10794.0 ( 0;2 ) [65017] 
34( 7,27) - 35( 6,30) (0,0,0) 10803.2 ( 0.2 ) [65017] 
36( 6,30) - 35( 7,29) (0,0,0) 11244.3 ( 0.2 ) [65017] 
17( 4,14) - 18( 3,15) (0,0,0) 11780.1 ( 0.2 ) [65017] 
14( 2,12) - 15( 1,15) (0,0,0) 11955.75 ( 0.20) [65017] 
18( 4,14) - 19( 3,17) (0,0,0) 12334.3 ( 0.2 ) [65017] 
lO( 2, 8) - Il( I,ll) (0,0,0) 14247.5 ( 0.2 ) [65017] 
lOr 2, 8) - 1I( I,ll) (0,0,0) 14248.5 ( 0.2 ) 165017] 
lO( 2, 8) - ll( I,ll) (0,0,0) 14249.4 ( 0.2 ) [65017] 
8( 1, 7) - 7( 2, 6) (0,0,0) 15093.9 ( 0.2 ) [65017J 
8( 1, 7) - 7( 2, 6) (0,0,0) 15095.0 ( 0.2 ) [65017] 

23( 5,18) - 24( 4,21) (0,0,0) 15358.5 ( 0.2 ) [65017J 
13! 3,10) - 14( 2,13) (0,0,0) 15485.80 ( 0.20) [65017] 
31( 5,27) - 30( 6,24) (0,0,0) 15708.2 ( 0.2 ) [65017] 
25( 4,21)- 24( 5,20) (0,0,0) 16465.6 ( 0.2 ) [65017] 
15( 2,13) - 16( 1,16) (0,0,0) 16612.8 ( 0.2 ) [65017] 
15( 2,13) - 16( 1,16) (0,0,0) 16613.5 ( 0.2 ) [65017] 
15( 2,13) - 16( 1,16) (0,0,0) 16614.1 ( 0.2 ) [65017] 
15( 2,13) - 16( 1,16) (0,0,0) 16615.2 ( 0.2 ) [65017] 
28( 6,23) - 29( 5,24) (0,0,0) 17732.7 ( 0.2 ) [65017] 
Il( 3. 9) - 12( 2,10) (0,0,0) 18522.05 ( 0.20) [65017J 
Il( 3, 9) - 12( 2,10) (0,0,0) 18522.7 ( 0.2 ) [65017] 
42( 7,36) - 41( 8,33) (0,0,0) 19045.2 ( 0.2 ) [65017] 
17( 2,16) - 16{ 3,13} (0,0,0) 19251.8 ( 0.2 ) [65017] 
39( 8,31) - 4O( 7,34) (0,0,0) 19410.15 ( 0.20) [65017J 
2l( 3,19) - 20( 4,16) (0,0,0) 19422.5 ( 0.2 ) [65017] 
9( 2, 7) - 1O( 1,10) 19/2 21/2 (0,0,0) 19814.8 ( 0.2 ) [65017] 
9( 2, 7) - 1O( 1,10) 2112 23/2 (0,0,0) 19815.25 ( 0.20) [65017] 
9( 2, 7) - 1O( 1,10) 17/2 19/2 (0,0,0) 19815.25 ( 0.20) [65017] 
9( 2, 7) - 10( 1,10) 15/2 17/2 (0,0,0) 19815.85 ( 0.20) [65017] 
9( 2, 7) - lO( 1,10) 23/2 25/2 (0,0,0) 19816.5 ( 0.2 ) [65017] 
9( 2, 7) - 10( 1,10) 1"'/2 15/2 (0,0,0) 19816.95 ( 0.20) [65017] 

26( 4,23) - 25( 5,20) (O,O,O) 20359.6 ( 0.2 ) [65017] 
42( 7,35) - 41( 8,34) (0,0,0) 20521.7 ( 0.2 ) [65017] 
13( 3,10) - 14( 2,13) (0,1,0) 21063.5 ( 0.2 ) (68037) 
28( 6,22) - 29( 5,25) (0,0,0) 21809.3 ( 0.2 ) [65017] 
16( 2,14) - 17( 1,17) (0,0,0) 23340.0 ( 0.2 ) [65017J 
16( 2,14) - 17( 1,17) (0,0,0) 23342.4 ( 0.2 ) [65017J 
31( 5.26) - 30( 6,25) (0,0,0) 23364.2 ( 0.2 ) [65017] 
11( 3, 9) - 12( 2,10) (0,1,0) 23988.6 ( 0.2 ) [68037] 
34( 7,27) - 35( 6,30) (0,1,0) 25010.0 ( 0.2 ) [68037] 
23( 5,18)- 24( 4,21) (0,1,0) 25213.0 ( 0.2 ) [68037J 
29( 3,26) - 30( 2.29) (0,0,0) 25717.5 ( 0.2 ) [65017] 
22( 5,18) - 23( 4,19) (0,0,0) 26045.7 ( 0.2 ) [65017J 
20( 3,17) - 19( 4,16) (0,1,0) 26519.6 ( 0.2 ) [68037] 
26( 2,25) - 25( 3,22) (0,0,0) 26675.2 ( 0.2 ) [65017J 
22( 3,20) - 2l( 4,17) (0,1,0) 26682.3 ( 0.2 ) [68037] 

8( 2, 6) - 9( 1, 9) (0,0,0) 27162.1 ( 0.2 ) [65017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 27163.1 ( 0.2 ) [65017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 27163.6 ( 0.2 ) [65017J 

37( 6,32) - 36( 7,29) (0,0,0) 27490.8 ( 0.2 ) [65017] 
27( 4,24) - 26( 5,21) (0,1,0) 28031.9 ( 0.2 ) [68037] 
18( 2,17) - 17( 3,14) (0,0,0) 28048.3 ( 0.2 ) [65017] 
IS( 2.17) - ] 7( 3,14) (0,0,0) 28049.0 ( 0.2 ) [65017J 
33( 7,27) - 34( 6,28) (0,0,0) 28316.5 ( 0.2 ) [65017] 
14( 2,12) - 13( 3,11) (0,0,0) 28525.75 ( 0.20) [65017] 

J. Phys. Chem. Ref. Doto, Vol. 7, No.4, 1978 
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TABLE 51.7. The microwave spectrum of SO.-Continued 

Isotopic species f(K~,K'J - J"(K~,K"J F r. 
I 

F" F" (11 1,112,113) I Frequency (Unc.) I Reference 1 

I (MHz) (MHz) 

170 32S180 14( 2,12) - 13( 3,11) (0,0,0) 28526.60 ( 0.20) [650171 
26( 4,22) - 25( 5,21) (0,1,0) 28758.6 ( 0.2 ) [680371 
17( 4,13) - 18( 3,16) (0,0,0) 28973.4 ( 0.2 ) [65017] 
12( 3, 9) - 13( 2,12) (0,0,0) 29260.15 ( 0.20) [65017] 
12( 3, 9) - 13( 2,12) (0,0,0) 29260.55 ( 0.20) [65017J 

5( 2, 4) - 6( I, 5) 5/2 7/2 (0,0,0) 29339.4 ( 0.2 ) [650]7J 
5( 2, 4) - 6( I, 5) 15/2 17/2 (0,0,0) 29339.65 ( 0.20) [65017] 
5( 2, 4) - 6( 1, 5) 712 9/2 (0,0,0) 29340.05 ( 0.20) [65017] 
5( 2, 4) - 6( I, 5) 9/2 11/2 (0,0,0) 29340.55 ( 0.20) [65017] 
5( 2, 4) - 6( I, 5) 13/2 15/2 (0,0,0) 29340.55 ( 0.20) [65017] 
5( 2, 4) - 6( I, 5) 11/2 13/2 (0,0,0) 29340.8 ( 0.2 ) [65017] 

19( 2,18) - 18( 3,15) (0,1,0) 29481.7 ( 0.2 ) [68037J 
19( 2,18) - 18( 3,15) (0,1,0) 29482.5 ( 0.2 ) [68037J 
33( 7,26) - 34( 6,29) (0,0,0) 29841.9 ( 0.2 ) [650]7] 
28( 6,23) - 29( 5,24) (0,1,0) 29882.0 ( 0.2 ) [68037] 

8( 2, 6) - 9( 1, 9) (0,1,0) 30885.2 ( 0.2 ) [68037] 
37( 6,31) - 36( 7,30) (0,0,0) 31498.4 ( 0.2 ) [65017] 
17( 2,15) - 18( 1,18) 35/2 37/2 (0,0,0) 32072.2 ( 0.2 ) [65017J 
17( 2,15) - 18( 1,18) 33/2 35/2 (0,0,0) 32072.9 ( 0.2 ) [65017] 
17( 2,15) - 18( 1,18) 31/2 33/2 (0,0,0) 32073.4 ( 0.2 ) [65017] 
17( 2,15) - 18( 1,18) 39/2 41/2 (0,0,0) 32074.6 ( 0.2 ) [65017] 
17( 2,15) - 18( 1,18) 29/2 3112 (0,0,0) 32075.1 ( 0.2 ) [65017] 
22( 5,17) - 23( 4,20) (0,0,0) 33467.8 ( 0.2 ) [65017] 
16( 4,13) - 17( 3,14) (0,0,0) 33470.8 ( 0.2 ) [65017] 
28( 6,22) - 29( 5,25) (0,1,0) 33854.3 ( 0.2 ) [68037) 
22( 3,20) - 21( 4,17) (0,0,0) 34290.0 ( 0.2 ) [65017] 
20( 3,17) - 19( 4,16) (0,0,0) 34329.9 ( 0.2 ) [65017J 
20( 3,17) - 19( 4,16) (0,0,0) 34330.45 ( 0.20) [65017] 
32( 5,28) - 31( 6,25) (0,0,0) 34414.35 ( 0.20) [65017] 
12( 3, 9) - 13( 2,12) (0,1,0) 34823.1 ( 0.2 ) [68037] 
9( I, 8) - 8( 2, 7) (0,1,0) 35098.2 ( 0.2 ) [68037] 

19( 2,18) - 18( 3,15) (0,0,0) 35152.1 ( 0.2 ) [65017] 
19( 2,18) - 18( 3,15) (0,0,0) 35153.1 ( 0.2 ) [65017] 

7( 2, 5) - 8( 1, 8) (0,0,0) 36133.0 ( 0.2 ) [65017] 
7( 2, 5) - 8( }, 8) (0,0,0) 36134.0 ( 0.2 j [65017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 36134.6 ( 0.2 ) [65017] 

17( 4,13) - 18( 3,16) (0,1,0) 36652.0 ( 0.2 ) [68037] 
27( 6,22) - 28( 5,23) (0,0,0) 37637.1 ( 0.2 ) [65017] 
27( 4,24) - 26( 5,21) (0,0,0) 37822.4 ( 0.2 ) [65017] 

9( 1, 8) - 8( 2, 7) (0,0,0) 38091.9 ( 0.2 ) [65017J 
9( I, 8) - 8( 2, 7) (0,0,0) 38093.0 ( 0.2 ) [65017J 

38( 8,30) - 39( 7,33) (0,0,0) 38485.4 ( 0.2 ) [65017] 

26( 4,22) - 25( 5,21) (0,0,0) 38851.3 ( 0.2 ) [65017] 

7( 2, 5) - 8( 1, 8) (0,1,0) 39766.2 ( 0.2 ) [68037] 

20( 2,19) - 19( 3,16) (0,0,0) 40393.6 ( 0.2 ) [65017] 

23( 3,21) - 22( 4,18) (0,1,0) 40716.6 ( 0.2 ) [68037] 

lOt 3, 8) - 1I( 2, 9) (0,0,0) 40720.80 ( 0.20) [65017] 

16( 4,13) - 17( 3,14) (0,1,0) 41236.6 ( 0.2 ) [68037] 

22( 5,17) - 23( 4,20) (0,1,0) 43331.5 ( 0.2 ) [68037J 

23( 2,22) - 22( 3,19) (0,0,0) 43607.45 ( 0.20) [65017] 

21( 2,20) - 20( 3,17) (0,0,0) 43625.0 ( 0.2 ) [65017] 

21( 2,20) - 20( 3,17) (0,0,0) 43626.2 ( 0.2 ) [65017] 

Il( 3, 8) - 12( 2,11) (0,0,0) 43863.20 ( 0.20) [65017J 

5( 0, 5) - 4( 1, 4) (0,0,0) 44061.6 ( 0.2 ) [65017] 

5( 0, 5) - 4( I, 4) (0,0,0) 44062.4 ( 0.2 ) [65017] 

32( 5,27) - 3I( 6,26) (0,0,0) 44708.6 ( 0.2 ) [65017] . 

22( 2,21) - 2l( 3,18) (0,0,0) 44723.2 ( 0.2 ) [65017J 

28( 4,25) - 27( 5,22) (0,1,0) 45148.9 ( 0.2 ) [68037] 

16( 4,12) - 17( 3,15) (0,0,0) 45977.5 ( 0.2 ) [65017] 

2I( 5,17) - 22( 4,18) (0,0,0) 46372.1 ( 0.2 ) [65017] 

6( 2, 4) - 7( I, 7) (0,0,0) 46560.3 ( 0.2 ) [65017J 

6( 2, 4) - 7( I, 7) (0,0,0) 46561.6 ( 0.2 ) [65017] 

38( 6,33) - 37( 7,30) (0,0,0) 46713.3 ( 0.2 ) [65017] 

32( 7,26) - 33( 6,27) (0,0,0) 46757.8 ( 0.2 ) [65017J 

2l( 5,16) - 22( 4,19) (0,0,0) 51666.0 ( 0.2 ) [65017] 

J. Phys, Chern. Ref. Data, Val, 7, No.4, 1978 
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TABLE 51.7. The microwave specll'llm of S02-Continued 

Isotopic species f(K~,K'..J - r (K~,K"J F F, F' F" , (v"V2,V3) Frequency (Un c.) Reference 
(MHz) (MHz) 

17032S180 38( 6,32) - 37( 7,31) (0,0,0) 52127.6 ( 0.2 ) [65017J 
17034S180 13( 3,10) - 14( 2,13) (0,0,0) 8528.9 ( 0.2 ) [65017] 

ll( 3, 9) - 12( 2,10) (0,0,0) 8693.8 ( 0.2 ) [650]7] 
1I( 2, 9) - 12( 1,12) (0,0,0) 8820.7 ( 0.2 ) [65017] 
22( 5,18) - 23( 4,19) (0,0,0) 8984.9 ( 0.2 ) [65017J 
10( 2, 8) - lI( I,ll) (0,0,0) 11780.2 ( 0.2 ) [65017] 
38( 8,30) - 39( 7,33) (0,0,0) 11780.2 ( 0.2 ) [65017] 

I( 1, 1) - 2( 0, 2) (0,0,0) 11988.9 ( 0.2 ) [65017] . 
35( 6,30) - 34( 7,27) (0,0,0) 12336.6 ( 0.2 ) [65017] 
24( 4,20) - 23( 5,19) (0,0,0) 12406.8 ( 0.2 ) [65017J 
14( 2,12) - 15( 1,15) (0,0,0) 12732.5 ( 0.2 ) [65017J 
14( 2,12) - 15( 1,15) (0,0,0) 12734.5 ( 0.2 ) [65017] 
20( 3,18) - 19( 4,15) (0,0,0) 14528.3 ( 0.2 ) [65017] 
13( 2,11) - 12( 3,10) (0,0,0) 14698.5 ( 0.2 ) [65017] 
16( 2,15) - 15( 3,12) (0,0,0) 14751.4 ( 0.2 ) [65017] 
16( 2,15) - IS( 3,12) (0,0,0) 14752.1 ( 0.2 ) [65017] 
35( 6,29) - 34( 7,28) (0,0,0) 15289.5 ( 0.2 ) [65017] 
30( 5,26) - 29( 6,23) (0,0,0) 16201.2 ( 0.2 ) [65017] 

9( 2, 7) - lOt 1,10) (0,0,0) 16743.1 ( 0.2 ) [65017] 
9( 2, 7) - lO( 1,10) (0,0,0) 16744.0 ( 0.2 ) [65017J 
9( 2, 7) - 10( 1,10) (0,0,0) 16744.8 ( 0.2 ) [65017] 

27( 6,22) - 28( 5,23) (0,0,0) 17467.8 ( 0.2 ) [65017J 
I7( 4,13) - 18( 3,16) (0,0,0) 17635.25 ( 0.20) [65017] 
25( 4,22) - 24( 5,19) (0,0,0) 17684.6 ( 0.2 ) [65017] 
22( 5,17) - 23( 4,20) (0,0,0) 18087.4 ( 0.2 ) [65017] 
15( 2,13) - 16( 1,]6) (0,0,0) 18352.2 ( 0.2 ) [65017J 
16( 4,13) - 17( 3,14) (0,0,0) 20003.6 ( 0.2 ) [65017J 
8( 1, 7) - 7( 2, 6) (0,0,0) 20666.8 ( 0.2 ) [65017] 
8( I, 7) - 7( 2, 6) (O,O,O) 20667.8 ( 0.2 ) [65017] 

27( 6,21) - 28( 5,24) (0,0,0) 21279.0 ( 0.2 ) [65017] 
]2( 3, 9) - 13( 2,12) (0,0,0) 21888.8 ( 0.2 ) [65017] 
30( 5,25) - 29( 6,24) (0,0,0) 23519.7 ( 0.2 ) [65017) 

8( 2, 6) - 9( 1, 9) (0,0,0) 23581.2 ( 0.2 ) [65017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 23582.8 ( 0.2 ) [65017J 
5( 2, 4) - 6( ], 5) 19/2 2112 (0,0,0) 23901.95 ( 0.20) [65017] 
5( 2, 4) - 6( 1, 5) (0,0,0) 23903.0 ( 0.2 ) [65017] 

32( 7,26) - 33( 6,27) 
I 

(0,0,0) 24294.1 ( 0.2 ) [65017] 
17( 2,16) - 16( 3,13) (0,0,0) 24297.0 ( 0.2 ) [65017] 
17( 2,16) - ]6( 3,13) (0,0,0) 24297.5 ( 0.2 ) [65017] 
19( 3,16) - ]8( 4,15) (0,0,0) 25235.3 ( 0.2 ) [65017] 
3:~( 7,25) - 3S! 6,28) (0,0,0) 25799.05 ( 0.20) [650171 

4( 0, 4) - 3( I, 3) (0,0,0) 26041.5 ( 0.2 ) [65017] 
4( 0, 4) - 3( 1, 3) (0.0,0) 26042.4 ( 0.2 ) [65017] 

21( 3,19) - 20( 4,16) (0,0,0) 29648.1 ( 0.2 ) [65017] 
2]( 5,17) - 22( 4,]8) (0,0,0) 29697.4 ( 0.2 ) [65017] 
37( 8,30) - 38( 7,31) (0,0,0) 30294.4 ( 0.2 ) [65017] 
37( 8,29) - 38( 7,32) (0,0,0) 30865.1 ( 0.2 ) [65017] 
lOr 3, 8) - Il( 2, 9) (0,0,0) 31177.5 ( 0.2 ) [65017] 
36( 6,31) - 35( 7,28) (0,0,0) 31507.45 ( 0.20) [650171 

7( 2, 5) - 8( 1, 8) 15/2 1712 (0,0,0) 32133.4 ( 0.2 ) [65017] 
7( 2, 5) - 8( I, 8) 1712 19/2 (0,0,0) 32133.7 ( 0.2 ) [65017J 
7( 2, 5) - 8( ], 8) 13/2 15/2 (O,O,O) 32133.7 ( 0.2 ) [65017] 
7( 2, 5) - 8( I, 8) 11/2 13/2 (0,0,0) 32134.4 ( 0.2 ) [65017] 
7( 2, 5) - 8( I, 8) 19/2 21/2 (0,0,0) 32134.8 ( 0.2 ) [65017J 
7( 2, 5) - 8( 1, 8) 9/2 11/2 (0,0,0) 32135.3 ( 0.2 ) [65017] 

16( 4,12) - 17( 3,15) (0,0,0) 34426.0 ( 0.2 ) [65017] 
25( 4,2]) - 24( 5,20) (0,0,0) 34585.4 ( 0.2 ) [65017] 
31( 5,27) - 30( 6,24) (O,O,O) 34891.4 ( 0.2 ) [65017J 
26( 4,23) - 25( 5,20) (0,0,0) 35190.7 ( 0.2 ) [65017] 
Il( 3, 8) - 12( 2,11) (0,0,0) 36163.0 ( 0.2 ) [65017] 
21( 5,16) - 22( 4,19) (0,0,0) 36204.7 ( 0.2 ) [65017] 
26( 6,21) - 27( 5,22) (0,0,0) 37305.8 ( 0.2 ) [65017J 
19( 2,]8) - 18( 3,15) (0,0,0) 38240.4 ( 0.2 ) [65017] 

14( 2,12) - 13( 3,11) (0,0,0) 38982.4 ( 0.2 ) [65017J 

26( 6,20) - 27( 5,23) (0,0,0) 39997.8 ( 0.2 ) [65017] 

J. Phy •• Chem. Ref. Data, Yol. 1, No.4, 19111 
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TABLE 51.7. The microwave spectrum of SO,-Continued 

Isotopic species !(K~,K'..J - J"(K~,K"J F F, F" F" , (v"v2,VS) Frequency (!Jne.) Reference 
(MHz) (MHz) 

"0345180 23( 2,22) - 22( 3,19) (0,0,0) 41133.5 ( 0.2 ) [65017] 

15( 4,12) - 16( 3,13) (0,0,0) 41276.9 ( 0.2 ) [65017] 
6( 2, 4) - 7( I, 7) (0,0,0) 42224.2 ( 0.2 ) [65017] 

20( 2,19) - 19( 3,16) (0,0,0) 42282.5 ( 0.2 ) [65017] 

20( 2,19) - 19( 3,16) (0,0,0) 42283.6 ( 0.2 ) [65017] 
9( 1, 8) - 8( 2, 7) (0,0,0) 43735.7 ( 0.2 ) [65017] 
9( 1, 8) - 8( 2, 7) (0,0,0) 43736.6 ( 0.2 ) [65017] 

22( 2,21) - 2I( 3,18) (0,0.0) 43815.6 ( 0.2 ) [65017] 
22( 3,20) - 21( 4,17) (0,0,0) 43930.6 ( 0.2 ) [65017] 
21( 2,20) - 21( 3,17) (0,0,0) 44175.4 ( 0.2 ) [65017] 
21( 2,20) - 21( 3,17) (0,0,0) 44177.3 ( 0.2 ) [65017] 

3I( 7,24) - 32( 6,27) (0,0,0) 44738.2 ( 0.2 ) [65017] 
31( 5,26) - 30( 6,25) (0,0,0) 44829.6 ( 0.2 ) [65017] 

4{ 2, 3) - 5( 1, 4) (0,0,0) 45326.5 ( 0.2 ) [65017] 

4{ 2, 3) - 5( I, 4) (0,0,0) 45327.45 ( 0.20) [65017] 
5( 0, 5) - 4{ 1, 4) (0,0,0) 45752.1 ( 0.2 ) [65017] 
5( 0, 5) - 4( 1, 4) (0,0,0) 45752.9 ( 0.2 ) [65017] 

18( 2,16) - 19( 1,19) (0,0,0) 47448.4 ( 0.2 ) [65017] 
18( 2,16) - 19( 1,19) (0,0,0) 47449.6 ( 0.2 ) 165017J 
I( 1, 0) - 1( 0, 1) (0,0,0) 48332.2 ( 0.2 ) [65017] 
2( 1, 1) - 2( 0, 2) (0,0,0) 49731.8 ( 0.2 ) [65017] 
2( 1, 1) - 2( 0, 2) (0,0,0) 49732.4 ( 0.2 ) [65017] 

20( 5,15) - 21( 4,17) (0,0,0) 49832.5 ( 0.2 ) [65017] 
36( 8,28) - 37( 7,31) (0,0,0) 49845.6 ( 0.2 ) [65017] 

15( 4,11) - 16( 3,14) (0,0,0) 51547.4 ( 0.2 ) I [65017] 

3( 1, 2) - 3( 0, 3) (0,0,0) 51887.5 ( 0.2 ) [65017J 
9( 3, 7) - lOt 2, 8) (0,0,0) 52762.4 ( 0.2 ) [6S017] 

170335170 20( 3,18) - 19( 4,lS) (0,0,0) 9386.0 ( 0.2 ) [68017] 

1I( 2, 9) - 12( 1,12) (0,0,0) 9642.8 ( 0.2 ) [68017] 
1I( 2, 9) - 12( 1,12) (0,0,0) 96S2.5 ( 0.2 ) [68017] 

13( 2,11) - ll( 3,10) (0,0,0) 9776.1 ( 0.2 ) [68017] 

13( 2,H) - Il( 3,10) (0,0,0) 9780.1 ( 0.2 ) [68017] 

25( 4,22) - 25( 4,19) (0,0,0) 10408.5 ( 0.2 ) (68017) 

28( 6,22) - 29( S,25) (0,0,0) 11861.6 ( 0.2 ) [68017] 

13( 3,10) - 14( 2,13) (0,0,0) 11869.3 ( 0.2 ) [68017] 

13( 3,10) - 14( 2,13) (0,0,0) 11872.2 ( 0.2 ) [68017J 

16( 2,1S) - lS( 3,12) (0,0,0) 11981.S ( 0.2 ) [68017] 

16( 2,15) - lS( 3,12) (0,0,0) 11985.2 ( 0.2 ) [68017J 
14{ 2,12) - lS( ·1,IS) (0,0,0) 12296.0 ( 0.2 ) [68017] 

14{ 2,12) - 15( 1,15) (0,0,0) 12298.4 ( 0.2 ) [68017] 

14( 2,12) - IS( 1,15) (0,0,0) 12299.8 ( 0.2 ) [68017] 

14{ 2,12) - lS( 1,lS) (0,0,0) 12309.3 ( 0.2 ) [68017] 

14{ 2,12) - lS( 1,15) (0,0,0) 12310.4 ( 0.2 ) [68017] 

14( 2,12) - IS( I,lS) (0,0,0) 12311.S ( 0.2 ) [68017] 

14{ 2,12) - 15( l,lS) .- (0,0,0) 12312.9 ( 0.2 ) [68017] 

1( 1, 1) - 2( 0, 2) (0,0,0) 12816.7 ( 0.2 ) [68017] 

lOr 2, 8) - Il( I,ll) (0,0,0) 12941.4 ( 0.2 ) [680171 

lOt 2, 8) - II( I,ll) (0,0,0) 12942.6 ( 0.2 ) [68017) 

10( 2, 8) - ll( I,ll) (0,0,0) 12947.3 ( 0.2 ) [68017) 

lOt 2, 8) - Il( I,ll) (0,0,0) 12951.7 ( 0.2) [68017] 

lOt 2, 8) - U( I,ll) (0,0,0) 12953.3 ( 0.2 ) [68017] 

30( S,25) - 29( 6,24) (0,0,0) 13328.9 ( 0.2 ) [68017] 

30( 5,25) - 29( 6,24) (0,0,0) 13329.8 ( 0.2 ). [68017] 

Il( 3, 9) - 12( 2,10) (0,0,0) 13461.7 ( 0.2 ) [68017] 

H( 3, 9) - 12( 2,10) (0,0,0) 13465.3 ( 0.2 ) [68017] 

33( 7,27) - 34{ 6,28) (0,0,0) 16139.1 ( 0.2 ) [68017] 

22( S,18) - 23( 4,19) (0,0,0) 17279.S ( 0.2 ) [68017] 

22( 5,18) - 23( 4,19) (0,0,0) 17280.8 ( 0.2 ) [68017J 

33( 7,26) - 34{ 6,29) (0,0,0) 1794S.2 ( 0.2 ) [68017] 

8( 1, 7) - 7( 2, 6) (0,0,0) 17965.0 ( 0.2 ) [68017] 

8( 1, 7) - 7( 2, 6) (0,0,0) 17966.4 ( 0.2 ) [68017] 

8( I, 7) - 7( 2, 6) (0,0,0) 17970.S ( 0.2 ) [68017] 

8( I, 7) - 7( 2, 6) (0,0,0) 17971.9 ( 0.2 ) [68017) 

19( 3,16) - 18( 4,IS) (0,0,0) 18204.2 ( 0.2 ) [68017] 

19( 3,16) - 18( 4,1S) (0,0,0) 18206.9 ( 0.2 ) [68017] 

J. PI1YI. Chern. Ref. Data, Vol. 1, No.4, 1918 
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TABLE 51.7. The microwave spectrum of S02-Conlinued 

Isotopic species f(K~,K'.J - r (K:,K"J F Fl F" r; (V I,V2,V) Frequency (Une.) Reference 
(MHz) (MHz) 

170 33S170 9( 2, 7) - 10( 1,10) (O,O,O) 18208.8 ( 0.2 ) [68017] 

36( 6,31) - 3S( 7,28) (0,0,0) 20275.8 ( 0.2 ) [68017] 

36( 6,31) - 35( 7,28) (0,0,0) 20276.2 ( 0.2 ) [68017] 

17( 2,16) - 16( 3,13) (0,0,0) 21907.3 ( 0.2 ) [68017] 

17( 2,16) - 16( 3,13) (0,0,0) 21911.6 ( 0.2 ) [68017] 

17( 4,13) - 18( 3,16) (0,0,0) 23104.85 ( 0.20) [68017] 

36{ 6,30) - 3S{ 7,29) (0,0,0) 23746.0 ( 0.2 ) [68017J 

38( 8,31) - 39( 7,32) (0,0,0) 24051.8 ( 0.2 ) [68017] 

38( 8,30) - 39( 7,33) (0,0,0) 24720.5 ( 0.2 ) [68017J 

21( 3,19) - 20( 4,16) (0,0,0) 24741.6 ( 0.2 ) [68017] 

21( 3,19) - 20( 4,16) (0,0,0) 24742.7 ( 0.2 ) [68017] 

4{ 0, 4) - 3( 1, 3) (0,0,0) 25216.4 ( 0.2 ) [68017] 

4{ 0, 4) - 3( I, 3) (0,0,0) 25219.1 ( 0.2 ) [68017J 
4{ 0, 4) - 3( I, 3) (0,0,0) 25221.8 ( 0.2 ) [68017] 
4{ 0, 4) - 3( 1, 3) (0,0,0) 25222.6 ( 0.2 ) [68017] 
4( 0, 4) - 3( I, 3) (0,0,0) 25224.6 ( 0.2 ) [68017J 
8( 2, 6) - 9( I, 9) (0,0,0) 25293.0 ( 0.2 ) [680171 
8( 2, 6) - 9( 1, 9) (0,0,0) 25294.6 ( 0.2 ) [68017J 
8( 2, 6) - 9( 1, 9) (0,0,0) 25296.2 ( 0.2 ) [68017] 
8( 2, 6) - 9( I, 9) (0,0,0) 25302.5 ( 0.2 ) [68017] 
8( 2, 6) - 9( 1, 9) (0,0,0) 25304.1 ( 0.2 ) [68017] 

12( 3, 9) - 13( 2,12) (0,0,0) 25436.3 ( 0.2 ) [68017] 
12{ 3, 9) - 13( 2,12) (0,0,0) 25438.6 ( 0.2 ) [68017J 
22( 5,17) - 23( 4,20) (0,0,0) 25521.3 ( 0.2 ) [68017] 
31( 5,27) - 301 6,24) (0,0,0) 25618.4 ( 0.2 ) [68017J 
25( 4,21) - 24( 5,20) (0,0,0) 25753.6 ( 0.2 ) [68017] 
25( 4,21) - 24( 5,20) (0,0,0) 25755.3 ( 0.2 ) [68017] 

5{ 2, 4) - 6{ 1, 5) (0,0,0) 26531.0 ( 0.2 ) [68017] 
5{ 2, 4) - 6{ 1, 5) (0,0,0) 26531.9 ( 0.2 ) [68017] 
5( 2, 4) - 6( 1, 5) (0,0,0) 26533.1 ( 0.2 ) [68017] 
5( 2, 4) - 6( 1, 5) (0,0,0) 26536.8 ( 0.2 ) [68017] 
5( 2,4) - 6( I, 5) (0,0,0) 26537.7 ( 0.2 ) [68017] 
5{ 2, 4) - 6( 1. 5) (O,O,O) 26539.1 ( 0.2 ) [68017] 

16( 4/13) - 17( 3,14) (0,0,0) 26547.0 ( 0.2 ) [68017) 
I6( 4,13) - 17( 3,14) (0,0,0) 26549.1 ( 0.2 ) [68017] 
27( 6,22) - 28( 5,23) (0,0,0) 27262.0 ( 0.2 ) [68017] 
27( 6,22) - 28( 5,23) (0,0,0) 27262.9 ( 0.2 ) [68017] 
26( 4,23) - 25( 5,20) (0,0,0) 28042.3 ( 0.2 ) [68017] 
18( 2,17) - 17( 3,14) (0,0,0) 30249.4 ( 0.2 ) [68017J 
18( 2,17) - 17( 3,14) (0,0,0) 30254.4 ( 0.2 ) [68017] 
27( 6,21) - 28( 5,24) (0,0,0) 30607.4 ( 0.2 ) [68017] 
43( 9,34) - 44{ 8,37) (0,0,0) 31716.5 ( 0.2 ) [68017] 
43{ 9,34) - 44{ 8,37) (0,0,0) 31716.95 ( 0.20) [68017J 
42( 7,36) - 41( 8,33) (0,0,0) 32992.1 ( 0.2 ) [68017] 
42( 7,36) - 41( 8,33) (0,0,0) 32992.5 ( 0.2 ) [68017] 
14{ 2,12) - 13{ 3,11) (0,0,0) 33903.2 ( 0.2 ) [68017] 
14( 2,12) - 13( 3,11) (0,0,0) 33907.4 ( 0.2 ) [68017] 
17( 2,15) - 18( 1,18) (0,0,0) 33922.9 ( 0.2 ) [68017] 
17( 2,15) - 18( 1,18) (0,0,0) 33923.9 ( 0.2 ) [68017] 
17( 2,15) - 18( 1,18) (0,0,0) 33925.0 ( 0.2 ) [68017] 
17( 2,15) - 18{ 1,18) (0,0,0) 33937.0 ( 0.2 ) [68017] 
17( 2,15) - 18( 1,18) (0,0,0) 33938.1 ( 0.2 ) [68017J 
I7( 2,15) - 18( 1,18) 

I 

(0,0,0) 33939.2 ( 0.2 ) [68017] 
7( 2, 5) - 8( I, 8) (0,0,0) 34052.6 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 34053.6 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 34054.0 ( 0.2 ) [68017] 
7( 2, 5) - B( ], 8) (0,0,0) 34054.4 ( 0.2 ) [68017J 
7( 2, 5) - 8( 1, 8) (0,0,0) 34055.2 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 34055.6 ( 0.2 ) [68017] 
7{ 2, 5) - 8( 1, 8) (0,0,0) 34061.5 ( 0.2 ) [68017] 
7( 2, 5) - 8( ], 8) (0,0,0) 34062.3 ( 0.2 ) [68017J 
7( 2, 5) - 8( 1, 8) (0,0,0) 34062.8 ( 0.2 ) [68017] 
7( 2, 5) - 8( 1, 8) (0,0,0) 34063.2 ( 0.2 ) [68017] 
7( 2, 5) - 8( I, 8) (0,0,0) 34064.0 ( 0.2 ) [68017) 
7( 2, 5) - 8( 1, 8) (0,0,0) 34064.3 ( 0.2 ) [68017J 

J. Phy" Chem. Ref. Data, Vol. 7, No.4, 1978 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1111 

TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species f(K~,K';J - rrK~,K"J F' F, F" F'{ (v"V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

170 335170 3I( 5,26) - 30( 6,25) (0,0,0) 34371.0 ( 0.2 ) [68017] 
31( 5,26) - 30( 6,25) (0,0,0) 34372.2 ( 0.2 ) [68017J 
42( 7,35) - 4l( 8,34) (0,0,0) 34793.0 ( 0.2 ) [68017] 
42( 7,35) - 41( 8,34) (0,0,0) 34793.6 ( 0.2 ) [680]7J 
32( 7,26) - 33( 7,27) (0,0,0) 35656.7 ( 0.2 ) [68017] 
32( 7,26) - 33( 7,27) (0,0,0) 35657.25 ( 0.20) 168017] 
19( 2,18) - 18( 3,15) (0,0,0) 36824.0 ( 0.2 ) 168017] 
19( 2,18) - 18( 3,15) (0,0,0) 36830.5 ( 0.2 ) [68017] 
32( 7,25) - 33( 6,28) (0,0,0) 36937.6 ( 0.2 ) [68017J 
21( 5,]7) - 22( 4,]8) (0,0,0) 37796.1 ( 0.2 ) (68017) 
2l( 5,17) - 22( 4,18) (0,0,0) 37797.2 ( 0.2 ) [68017) 
22( 3,20) - 2l( 4,17) (0,0,0) 39319.7 ( 0.2 ) [68017] 
22( 3,20) - 21( 4,17) (0,0,0) 39321.3 ( 0.2 ) [68017] 
37( 6,32) - 36( 7,29) (0,0,0) 39476.1 ( 0.2 ) [68017] 
H( 3, 8) - I2( 2,11) (0,0,0) 39875.1 ( 0.2 ) [68017] 
Il( 3, 8) - 12( 2,11) (0,0,0) 39877.0 ( 0.2 ) [68017] 
16( 4,12) - 17( 3,15) (0,0,0) 40004.0 ( 0.2 ) [68017] 
9( 1, 8) - 8( 2, 7) (0,0,0) 40999.8 ( 0.2 ) (68017) 
9( 1, 8) - 8( 2, 7) (0,0,0) 41000.8 ( 0.2 ) [68017] 
9( 1, 8) - 8( 2, 7) (0,0,0) 41005.4 ( 0.2 ) [68017] 
9( I, 8) - 8( 2, 7) (0,0,0) 41006.5 ( 0.2 ) [68017] 

20( 2,19) - 19( 3,16) (0,0,0) 41463.5 ( 0.2 ) [68017] 
20( 2,19) - 19( 3,16) (0,0,0) 41469.8 ( 0.2 ) [68017] 
20( 3,17) - 19( 4,16) (0,0,0) 42037.6 . ( 0.2 ) [68017] 
20( 3,17) - I9( 4,16) (0,0,0) 42040.6 ( 0.2 ) [68017] 
37( 8,30) - 38( 7,31) (0,0,0) 43277.85 ( 0.20) [68017] 
37{ 8,30) - 38{ 7,31) (0,0,0) 43278.35 ( 0.20) [68017J 
21( 5,16) - 22( 4,19) (0,0,0) 43681.7 ( 0.2 ) [68017] 
2l( 2,20) - 20( 3,17) (0,0,0) 44019.5 ( 0.2) [68017] 
21( 2,20) - 20( 3,17) (0,0,0) 44026.5 ( 0.2 ) [68017] 
37( 6,31) - 36( 7,30) (0,0,0) 44206.5 ( 0.2 ) [68017] 
37( 6,31) - 36( 7,30) (0,0,0) 44207.35 ( 0.20) [68017J 
32( 5,28) - 31( 6,25) (0,0,0) 44273.9 ( 0.2 ) [68017] 

6( 2, 4) - 7( 1, 7) (0,0,0) 44310.2 ( 0.2 ) [68017] 

6( 2, 4) - 7( I, 7) (0,0,0) 44318.4 ( 0.2 ) [68017] 

6( 2, 4) - 7( ], 7) (0,0,0) 443]9.4 ( 0.2 ) 168017] 
5( 0, 5) - 4( 1, 4) (O,O,O) 44931.9 ( 0.2 ) [68017] 

5( 0, 5) - 4( 1, 4) (0,0,0) 44933.8 ( 0.2 ) [68017] 

5( 0, 5) - 4( I, 4) (0,0,0) 44937.1 ( 0.2 ) [68017] 

5( 0, 5) - 4{ I, 4) (0,0,0) 44938.0 ( 0.2 ) [68017] 

5( 0, 5) - 4( I, 4) (0,0,0) 44939.0 ( 0.2 ) [68017] 

18( 2,16) - 19( 1,19) (0,0,0) 45093.2 ( 0.2 ) [68017] 

27( 4,24) - 26( 5,21) (0,0,0) 45344.9 ( 0.2 ) [68017] 

26( 6,21) - 27( 5,22) (0,0,0) 46958.3 ( 0.2 ) [68017] 

26( 6,21) - 27( 5,22) (0,0,0) 46959.0 ( 0.2 ) [68017] 

15( 4,12) - 16( 3,13) (0,0,0) 47634.5 ( 0.2 ) [68017] 

15( 4,12) - 16( 3,13) (0,0,0) 47636.4 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 47927.6 ( 0.2 ) [68017] 

4( 2, 3) - S( 1, 4) (0,0,0) 47928.5 ( 0.2 ) [68017] 

4{ 2, 3) - 5( 1, 4) (0,0,0) 47929.5 ( 0.2 ) [68017J 

4( 2, 3) - 5( I, 4) (0,0,0) 47930.1 ( 0.2 ) [68017J 

4( 2, ,3) - 5( 1, 4) (0,0,0) 47934.3 ( 0.2 ) [68017] 

4( 2, 3) - 5( 1, 4) (0,0,0) 47935.2 ( 0.2 ) [680]7] 

4{ 2, 3) - 5( I, 4) (0,0,0) 47936.0 ( 0.2 ) [680171 

26( 6,20) - 27( 5,23) (0,0,0) 49318.95 ( 0.20) [68017] 

42( 9,34) - 43( 8,35) (0,0,0) 50536.5 ( 0.2 ) [68017] 

2( 1, 1) - 2( 0, 2) (0,0,0) 50556.2 ( 0.2 ) [68017] 

2( 1, 1) - 2( 0, 2) (0,0,0) 50560.8 ( 0.2 ) [680] 7] 

2( 1, 1) - 2( 0, 2) (0,0,0) 50562.7 ( 0.2 ), [68017J 

2( I, 1) - 2( 0, 2) (0,0,0) 50567.3 ( 0.2 ) [680171 

3( 1, 2) - 3( 0, 3) (0,0,0) 52681.5 ( 0.2 ) [68017] 

3( 1, 2) - 3( 0, 3) (0,0,0) 52684.7 ( 0.2 ) [68017] 

3( 1, 2) - 3( 0, 3) (0,0,0) 52687.9 ( 0.2 ) [68017] 

3( 1, 2) - 3( 0, 3) (0,0,0) 52691.2 ( 0.2 ) (68017J 

23( 3,21) - 22( 4,18) (0,0,0) 52963.7 ( 0.2 ) [68017] 
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TABLE 51.7. The microwave spectrum of S02-Continued 

Isotopic species j'(K:X+) - 1" (K~,K".,J 

I 

F 1"; F" r; (v"V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

170 33S170 23( 3,21) - 22( 4,18) (0,0,0) 52965.6 ( 0.2 ) [68017] 
31( 7,25) - 32( 6,26) (0,0,0) 54941.8 ( 0.2 ) [68017] 
lOt 3, 7) - 1I( 2,10) (0,0,0) 55038.2 ( 0.2 ) [68017] 
lOt 3, 7) - Il( 2,10) (0,0,0) 55039.8 ( 0.2 ) [68017] 
SI( 7,24) - 32( 6,27) (0,0,0) 55838.7 ( 0.2 ) [68017] 

5( 2, 3) - 6( 1, 6) (0,0,0) 55891.5 ( 0.2 ) [68017] 
5( 2, 3) - 6( I, 6) (0,0,0) 55899.0 ( 0.2 ) [68017] 
5( 2, 3) - 6( 1, 6) (O,O,O) 55900.0 ( 0.2 ) [68017] 

32( 5,27) - 31( 6,26) (0,0,0) 56025.6 ( 0.2 ) [68017] 
32( 5,27) - 3I( 6,26) (0,0,0) 56026.9 ( 0.2) [68017J 
15( 4,11) - 16( 3,14) (0,0,0) 57206.2 ( 0.2 ) [68017] 
9( 3, 7) - 1O( 2, 8) (0,0,0) 57269.6 ( 0.2 ) [68017J 
9( 3, 7) - lOr 2, 8) (0,0,0) 57272.3 ( 0.2 ) [68017] 

15( 2,13) - 14( 3,12) (0,0,0) 58876.75 ( 0.20) [68017J 
15( 2,13) - 14( 3,12) (0,0,0) 58882.2 ( 0.2 ) [68017J 

·Calculated transition frequency. 
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Table 52. Rotational and centrifugal distortion constants for 

BO seoz and 78 seoz in the ground vibrational state. 

Watson's Determinable 

Parameters 

A" 

a" 

e" 

7 1 

taaaa 

'bbbb 

TCCCC 

Std. dey. 

~o. lines fit 

"b (D) 

80 50°2 Value a 

(~lHz ) 

28 826.381 (92) 

676.6008(284)" 

651.8491(266) 

0.11101(2149) 

0.008619(4323) 

0.10 (6) 

-2.2166(133) 

-0.047283(2327) 

-0.9664(1244)Xl0- 2 

0.244 

26 

2.62(5)C 

Derived Parameters 

(assuming planarity conditions) 

A' 28 826.373(92) 

B' 676.603(27) 

C' 651.910 (28) 

l' 
bbcc -0.0166(17) 

T' 0.49(48)xIO- 2 
ccaa 

" aabb 0.123(15) 

'aabb(l) 0.2106(69) 

'aabb(2) 0.2088(79) 

'aabb(3) 0.2088(79) 

'abab(l) -0.0440(44) 

'abab(2) -0.0424(71) 

'abab(3) -0.0421(79) 

11, -0.12(37)'10- 3 

78 Se02 Value" 

(MHz) 

29 037.626(105) 

676.4604(382) 

663.0034 (323) 

0.17091(3596) 

0.02037(744) 

-0.05(10) 

-2.2107(217) 

-0.041080(3764) 

-0.578(178)X]0-2 

0.265 

23 

29 037.620 (105) 

676.469(35) 

663.086(32) 

- 0.0121 (31) 

0.018(11) 

0.165(23) 

0.229(17) 

0.2365(90) 

0.2365(90) 

-0.0322(54) 

-0.038(13) 

-0 039(16) 

0.45(93)Xl0- 3 

The uncertainties quoted are one standard deviation as 

estimated by the least squares fit. The number of 

significant figures quoted are necessary to reproduce 

the calculated transition frequencies within their standard 

deviations. 

b Strictly speaking, '3 is not a determinable parameter, but i. 

calculated from 1 1 , 1 2 , Taaaa and Tbbbb using the planarity 

conditions. 

c Reference [72044J. 
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Table 52.1. Rotational constants for Se0 2 [70035]. 

Isotopic Vib. State A (MHz) B(l,IHz) C Mllz) 
Species vI v 2 v3 

~---------- ----

82 50 16°2 0 0 0 28 624.76 8 676.47 6 640.98 

80 50 16
02

a 
I 0 0 28 763.70(72) 8 640.26(18) 6 623.25(27) 

0 I 0 29 261.86(57) 8 677.27(18) 6 638.58(12) 

0 2 0 29 712.50(80) 8 677.63(40) 6 625.06(40) 

0 0 1 28 651. 43 (80) 8 649.49(30) 6 631.49(30) 

78 se 16
02

a 
1 0 0 28 975.47 8.640.09 6 634.24 

0 1 0 29 477.03 8 677 .11 6 649.60 

0 0 I 28 858.47 8 649.33 6 642.26 

775e 160
2 0 0 0 29 146.70 8 676.38 6 668.68 

76 5e 16
02 0 0 0 29 260.12 8 676.42 6 674.17 

a Sec Table 52 for the ground state constants for these species. 

TABLE 52.2. The microwave spectrum of SeO. 

Isotopic species /(l(,K') - rrK~,K") (v"V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

82SeO. 2( 0, 2) - l( 1, 1) (0,0,0) 10538.97 ( 0.30) [70035J 
2( 1, 1) - 2( 0, 2) (0,0,0) 24166.92 ( 0.30) [70035J 
3( 0, 3) - 2( I, 2) (0,0,1) 27300.98 ( 0.30) [70035J 
3( 1, 2) - 3( 0, 3) (0,0,1) 27542.46 ( 0.30) [70035J 
4{ 1, 3) - 4{ 0, 4) (0,0,0) 32899.76 ( 0.30) [70035J 

8OSe0
2 8( 4, 4) - 9( 3, 7) (0,0,0) 8415.48 ( 0.30) [70035J 

2( 0, 2) - 1( 1, 1) (0,1,0) 9902.89 ( 0.30) [70035) 
2( 0, 2) - I( 1, 1) (0,0,0) 10362.29 ( 0.30) [70035] 

18( 6,12) - 17( 7,11) (0,0,0) 10813.95 ( 0.30) [70035J 
13( 6, 8) - 14{ 5, 9) (0,0,0) 11514.72 ( 0.30) [70035] 
13( 4,10) - 12( 5, 7) (0,0,0) 14360.68 ( 0.30) [70035J 
10( 2, 8) - Il( I,ll) (0,0,0) 16193.20 ( '0.30) [70035J 
10( 3, 7) - 9( 4, 6) (0,0,0) 16545.56 ( 0.30) [70035] 
9( 2, 8) - 8(3, 5) (0,1,0) 17342.54 ( 0.30) [10035] 

lO( 5, 5) - H( 4, 8) (0,0,0) 17922.40 ( 0.30) [70035J 
9( 2, 8) - 8{ 3, 5) (O,O,O) 19564.22 ( 0.30) [70035) 
7( 4, 4) - 8( 3, 5) (0,0,0) 20958.70 ( 0.30) [70035] 

H( 3, 9) - lOr 4, 7) (0,0,0) 20999.34 ( 0.30) [70035J 
l( 1, 0) - 1( 0, 1) (0,0,1) 22019.48 ( 0.30) [70035) 

IS( 7, 9) - I6( 6,10) (0,0,0) 23088.56 ( 0.30) [70035] 
16( 5,11) - IS( 6,10) (0,0,0) 23627.00 ( 0.30) [70035] 

2( 2, 0) - 3( I, 3) (0,0,0) 23799.92 ( 0.30) [70035] 
7( 4, 4) - 8( 3, 5) (0,1,0) 24197.50 ( 0.30) [70035J 
2( I, 1) - 2( 0, 2) (1,0,0) 24301.26 ( 0.30) [70035J 
2( 1, ]) - 2( 0, 2) (0,0,0) 24343.86 ( 0.30) [70035J 
2( 1, ]) - 2( 0, 2) (0,1,0) 24806.06 ( 0.30) [70035] 
2( 2, 0) - 3( I, 3) (0,1,0) 25204.14 ( 0.30) [70035J 
3( 0, 3) - 2( I, 2) (0,0,1) 27137.98 ( 0.30) [70035] 

19( 6,14) - IS( 7,11) (0,0,0) 27158.82 ( 0.30) [70035] 
3( 1, 2) - 3( 0, 3) (0,0,1) 27691.36 ( 0.30) [70035] 

I2( 6, 6) - I3( 5, 9) (0,0,0) 28671.70 ( 0.30) [70035] 
4( 3, 1) - 5( 2, 4) (0,0,0) 29975.32 ( 0.30) [70035] 
4( 3, 1) - 5( 2, 4) (1,0,0) 30143.88 ( 0.30) [70035J 

Il( 2,10) - lOt 3, 7) (0,1,0) 30752.92 ( 0.30) [70035) 
4( 3, 1) - 5( 2, 4) (0,1,0) 32240.54 ( 0.30) [70035J 
8( 2, 6) - 7( 3, 5) (0,1,0) 32498.68 ( 0.30) [70035J 

ll( 2,10) - 1O( 3, 7) (0,0,0) 32869.36 ( 0.30) [70035J 
4( I, 3) - 4( 0, 4) (1,0,0) 32929.74 ( 0.30) [70035] 
4( I, 3) - 4( 0, 4) (0,0,0) 3300S.52 ( 0.30) [70035] 
9( 5, 5) - lO( 4, 6) (0,0,0) 33362.80 ( 0.30) [70035J 

22( 7,15) - 2l( 8,14) (0,0,0) 33499.00 ( 0.30) [70035J 
4( I, 3) - 4( 0, 4) (0,1,0) 33510.82 ( 0.30) [70035] 

l3( 2,12) - l2( 3, 9) (0,0,0) 33591.88 ( 0.30) [70035] 

J, Ph,s. {;hfllll. Ref. Data, Vol. 7, No.4, 1918 
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TABLE 52.2. The microwave spectrum of SeOz-Continued 

Isotopic species J'(K~,K'~ - r(K~,K"~ (V 1,V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

""SeCh 9( 5, 5) - 10( 4, 6) (1,0,0) 33766.24 ( 0.30) [700351 
17( 8,10) - IS( 7,11) (0,0,0) 34276.06 ( 0.30) [70035J 
8( 2, 6) - 7( 3, 5) (1,0,0) 34365.88 ( 0.30) [70035J 
8( 2, 6) - 7( 3, 5) (0,0,0) 34827.08 ( 0.30) [70035J 
1( I, 1) - O( 0, 0) (1,0,0) 35386.42 ( 0.30) [70035J 
I( 1, I) - 0( 0, 0) (0,0,0) 35477.84 ( 0.30) [70035J 
I( 1, 1) - O( 0, 0) (0,1,0) 35899.18 ( 0.30) [70035] 

78Se02 16( 7, 9) - 17( 6,12) (0,0,0) 9252.78 ( 0.30) (70035) 
2( 0, 2) - 1( I, 1) (0,1,0) 9712.72 ( 0.30) [70035] 
8( 4, 4) - 9( 3, 7) (0,0,0) 9756.00 ( 0.30) [70035J 
2( 0, 2) - I( 1, 1) (0,0,0) 10176.23 ( 0.30) [70035] 

13( 4,10) - 12( 5, 7) (0,0,0) 12601.50 ( 0.30) (70035] 
13( 6, 8) - 14( 5, 9) (0,0,0) 13769.86 ( 0.30) [70035] 
lOr 3, 7) - 9( 4, 6) (0,0,0) 14933.84 ( 0.30) [70035J 
9( 2, 8) - S( 3, 5) (0,0,0) 18910.96 ( 0.30) [70035] 

lOt 5, 5) - Il( 4, 8) (0,0,0) 19710.38 ( 0.30) [70035j 
ll( 3, 9) - IO( 4, 6) (0,0,0) 19768.52 ( 0.30) [70035] 
16{ 5,11) - 15{ 6,10) (0,0,0) 21254.32 ( 0.30) [70035] 

I{ 1, 0) - l( 0, 1) (0,0,1) 22215.74- ( 0.30) [70035J 
7( 4, 4) - 8( 3, 5) (0,0,0) 22420.70 ( 0.30) [70035] 
2( I, 1) - 2( 0, 2) (1,0,0) 24488.04 ( 0.30) [70035] 

19( 6,14) - 18( 7,11) (0,0,0) 24498.72 ( 0.30) [70035J 
2( 1, 1) - 2( 0, 2) (0,0,0) 24530.00 ( 0.30) [70035] 
2( I, 1) - 2( 0, 2) (0,1,0) 24995.80 ( 0.30) [70035] 

15( 7, 9) - 16{ 6,10) (O,O,O) 25716.20 ( 0.30) [70035] 
3( 1, 2) - 3( 0, 3) (0,0,1) 27847.86 ( 0.30) [70035J 
3( 0, 3) - 2( I, 2) (0,0,1) 29966.08 ( 0.30) [70035] 

12( 6, 6) - 13( 5, 9) (0,0,0) 30875.34 ( 0.30) [70035J 
4( 3, 1) - 5( 2, 4) (0,0,0) 30930.80 ( 0.30) [70035] 

20( 9,11) - 21{ 8,14) (0,0,0) 32246.60 ( 0.30) [70035] 
H( 2,10) - 10( 3, 7) (0,0,0) 32609.30 ( 0.30) [70035] 
4( 1, 3) - 4( 0, 4) (1,0,0) 33046.88 ( 0.30) [70035] 
4( 1, 3) - 4( 0, 4) (0,0,0) 33124.30 ( 0.30) [70035] 
8( 2, 6) - 7( 3, 5) (0,0,0) 33630.14 ( 0.30) [70035] 
4( 1, 3) - 4( 0, 4) (0,1,0) 33630.86 ( 0.30) [70035J 

13( 2,12) - 12( 3, 9) (0,0,0) 33912.36 ( 0.30) [79035J 
9( 5, 5) - lOt 4, 6) (0,0,0) 35187.34 ( 0.30) F0035) 
I( I, 1) - O( 0, 0) (1,0,0) 35609.16 ( 0.30) [70035] 
1( 1, 1) - O( 0, 0) (0,0,0) 35699.82 ( 0.30) [70035] 

77
Se02 2( 0, 2) - I( 1, 1) (0,0,0) 10097.26 ( 0.30) [70035] 

2( 1, 1) - 2( 0, 2) (0,0,0) 24625.80 ( 0.30) [70035] 
3( 0, 3) - 2( I, 2) (0,0,1) 26876.26 ( 0.30) [70035] 
3( 1, 2) - 3( 0, 3) (0,0,1) 27929.40 ( 0.30) [70035] 

4( 1, 3) - 4( 0, 4) (0,0,0) 33184.58 lO.30) [70035] 
76Se0

2 2( 0, 2) - I( 1, 1) (0,0,0) 9979.71 ( 0.30) [70035] 
I( 1, 0) - l( 0, 1) (0,0,1) 22465.54 ( 0.30) [70035] 
2( 1, 1) - 2( 0, 2) (0,0,0) 24725.78 ( 0.30) [70035] 

4( 1, 3) - 4( 0, 4) (0,0,0) 33247.40 ( 0.30) [70035] 

J, Phys. Chem. lI.ef. Data, Vol. 1, No.4, 1918 
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Table 53. Rotational and centrifugal distortion constants for 1603 , 160180160 

and 160160180 [76000]. 

Watson's Determinable 

Parameters 

A" 

B" 

e" 

'aaaa 

'cccc 

Std. dev. 

No. lines fit 

160 Value a 
3 

(MHz) 

106 536.259(6) 

13 349.02873(100) 

11 834.53118(90) 

0.0580530(2314) 

-0.02874625(2927) 

4.471(1) 

- 25.21339 (125) 

-0.07121405(1350) 

-0.0377270 (103) 

0.1001(261)><10- 7 

-0.2176(1027)><10- 6 

-0.55393(720)><10- 4 

0.0011741 (101) 

0.1063(85)(10- 7 

0.262(110)(10- 6 

0.6816(546)"10- 4 

0.056 

117 

Derived Parameters 
(Assuming planarity conditions) 

A' 106 536.234(6) 

B' 13 349.0901 (10) 

C' 11 834.5235(9) 

T' bbcc -0.049199 (ll) 

T' ccaa 0.122657(81) 

T' aabb -0.01541 (19) 

Taabb (l) 0.5585(1) 

Taabb (2) 0.5378(2) 

1 aabb (3) 0.5378(2) 

'abab(l) -0.28694 (10) 

'abab(2) -0.26831 (21) 

Tabab (3) -0.26623(23) 

61 -0.4124(46)x10- 3 

! 

160180160 Va1ue a 

(MHz) 

98 646.71473(273) 

13 352.52852(54) 

11 731. 94624 (49) 

-0.0030321 (1126) 

-0.03267022(1513) 

3.8373(5) 

- 21. 59149 (66) 

-0.07118773 (691) 

-0.03621058(595) 

0.1088(124)><10- 7 

-0.1227(869}xlO- 6 

-0.46879(408)><10- 4 

0.93268(418)xl0- 3 

0.1127 (66)(10- 7 

O.196(90)xl0- 6 

0.6137(539)xlO- 4 

0.028 

93 

98 646.6909(27) 

13 352.5730(5) 

11 731. 9241 (5) 

-0.0477592 (60) 

0.088995(53) 

-0.044268 (91) 

0.51726(7) 

0.49786(15) 

0.49786(15) 

-0.28076(5) 

-0.26339(13) 

- 0.26131 (15) 

-0.4358(33)x10- 3 

160160180 Valuea 

(MHz) 

104 573.1895(24) 

12 591. 32208 (44) 

11 212.65200(42) 

0.0815267(812) 

-0.02383237(1013) 

4.3062(4) 

-24.27298(50) 

-0.06334543(471) 

-0.03425890(470) 

O.9030(916)xlO- 8 

-O.lS06(619)x10- 6 

-0.50900(385)x10- 4 

0.0011095 (41) 

O.9107(592)xlO- 8 

O.207(87)x10- 6 

O.6132(492)x10- 4 

0.035 

180 

104 573.1673(24) 

12 591. 3846(4) 

11 212.6524(4) 

-0.0444102(41) 

0.125122(40) 

0.000815 (69) 

0.51546(5) 

0.49713 (16) 

0.49713 (16) 

-0.25732(4) 

-0.24074(14) 

-0.23894 (15) 

-0.3437(27)xl0- 3 

a The uncertainties quoted are one standard deviation as estimated by the least squares 

fit. The number of significant figures quoted are necessary to reproduce the 
calculated transition frequencies within their standard deviations. 

b 
Strictly speaking, '3 is not a determinable parameter, but is calculated from 'I' '2' 

'aaaa and Tbbbb using the planarity conditions. 
c Watson uses 2h

J 
for this parameter. 

J. Phy •• (hem.lef. Data, '101.1, No.4, 1918 
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Table 53.1. Rotational and centrifugal distortion constants for 180 16018 0 , 16 018 018 0 , 

and 180 [76000J. 
3 

Watson's Determinable 

Parameters 

A" 

B" 

(" 

'2 
b 

'3 

'aaaa 

'bbbb 

'ecce 

H
J 

HJK 

H
KJ 

HK 

hJ
c 

hJK 

hK 

Std. dev. 

No. lines fit 

18 0 160 180 Value a 

(MHz) 

102 579.249(4) 

11 865.29029(71) 

10 612.00496(64) 

0.102117(136) 

-0.0194586 (167) 

4.139(8) 

-23.34556(98) 

-0.05622077 (802) 

-0.03101973(641) 

0.7463(1271)x10- 8 

-0.1758(482)xl0- 6 

-0.45781(417)x10· 4 

0.10258(89)x10· 2 

0.7357(373)x10- 8 

0.241(49)X10- 6 

0.5262(346)x10- 4 

0.038 

97 

Derived Parameters 
(assuming planarity conditions) 

A' 

B' 

C' 

, ' bbcc 

" ccaa 

T~abb 

Taabb(l) 

'aabb (2) 

'aabb(3) 

Tabab(l) 

'abab(2) 

'abab (3) 

102 579.229(40) 

11 865.3536(7) 

10 612.0127(6) 

-0.039969(7) 

0.12666(7) 

0.01543 (12) 

0.47575(9) 

0.45939(17) 

0.45939(17) 

-0.23015(8) 

-0.21531 (IS) 

-0.21375(17) 

-O.288(3)x10- 3 

160 18 0 180 Value a 

(MHz) 

96 684.94345(285) 

12 593.15886(54) 

11 115.84796(51) 

0.0232046(899) 

-0.02735534(1171) 

3.6828(5) 

·20.72275(47) 

-0.06328626(558) 

-0.03286321(514) 

0.6106(846)x10- 8 

-O.2335(808)x10- 6 

-0.41848(394)x10- 4 

0.86660(337)xl0- 3 

0.8671 (613)x10- 8 

0.168(82)X10- 6 

0.5382(522)x10· 4 

0.040 

180 

96 684.922(3) 

12 593.2054 (5) 

11 115.8345 (5) 

-0.043111 (5) 

0.09315(5) 

-0.02683(8) 

0.47672(6) 

0.45948(15) 

0.45948(15) 

-0.25177(5) 

-0.23629(13) 

-0.23449(14) 

-0.365(3)x10- 3 

18 0 Valuea 
3 

(~lHz) 

94 689.3483(36) 

11 868.46370 (63) 

10 522.87786(64) 

0.0460185(875) 

·0.0226809 (113) 

3.5287(4) 

·19.86888(72) 

-0.05619313(509) 

-0.0297610(57) 

0.5235(774)x10- 8 

-0.588 (S44)X10- 7 

-O.39020(370)x10- 4 

0.81633(558)x10- 3 

0.9156(648)x10· 8 

·0.433(740)X10- 7 

O.5495(366)x10- 4 

0.041 

103 

94 689.329(4) 

11 868.5117(6) 

10 522.8723(6) 

-0.038839(4) 

0.09601(6) 

-0.01115(7) 

0.43920(7) 

0.42437(21) 

0.42437(21) 

-0.22517(6) 

-0.21181 (19) 

-0.21031(21) 

·0.296(4)xlO· 3 

a The uncertainties quoted are one standard deviation as estimated by the least squares 

fit. The number of significant figures quoted are necessary to reproduce the 

calculated transition frequencies within their standard deviations. 

b Strictly speaking, T3 is not a determinable parameter, but is calculated from '1' '2' 

'aaaa and Tbbbb using the planarity conditions. 

c Watson uses 2h
J 

for this parameter. 

1717 
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Table 53.2. 

Watson's 
Determinable 
Parameters 

A" 

B" 

COl 

'1 

'2 

'3 
b 

, 
aaaa 

'bbbb 
, 

cccc 

Std. dev. 

No. Lines fit 

FRANK J. LOVAS 

Rotational and centrifugal distortion constants for 160 in the 
3 

Value for the 
(1,0,0) State (MHz) 

[70048J 

106 625.59(280) 

13 272.68(50) 

11 764.82(30)c 

Value for the 
(0,1,0) State (MHz) 

[ 76000Ja 

108 137.69 (29) 

13 311.1264(368) 

11 765.1942(336) 

0.03530(1702) 

-0.030631(2017) 

4.48(6) 

-27.598(107) 

-0.071546(680) 

-0.038352(530) 

0.252 

17 

Value for the 
(0,0,1) State (MHz) 

[70048J 

104 943.79(440) 

13 229.59(70) 

11 726.0S(SO)c 

Derived Parameters 
(assuming planarity conditions) 

A' 

B' 

c· 
, ' bbcc 
, ! 

ccaa 

T~abb 

'aabb(1) 

'aabb(2) 

'aabb(3) 

'abab (1 ) 

'abab(2) 

'abab(3) 

tn 

108 137.66(29) 

13 311.196 (36) 

11 765.166(34) 

-0.04889(64) 

0.1399(47) 

-0.0556 (117) 

0.6190(76) 

0.5530(60) 

0.5530(60) 

-0.3373(21) 

-0.2777 (39) 

-0.2708(41) 

-0.133(4)XIO- 2 

Value for the 
(0,2,0) State (MHz) 

[70048J 

109 795.91(300) 

13 272.88 (60) 

11 694.26(60) 

a The uncertainties quoted are one standard deviation as estimated by the least squares fit. The 

number of significant figures quoted are necessary to reproduce the calculated transition 

frequencies within their standard deviations. 

b 
Strictly speaking, '3 is not a determinable parameter, but is calculated from '2' '3' Taaaa and 
Tbbbb using the planarity conditions. 

c This is the unperturbed rotational constant C. 

J. Ph.,s. them. Ref. Data, Vol. 7, No.4, 1978 
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Table 53.3. Molecular Zeeman constants and electric dipole 

16 moment of 03' 

Parameters 

Zeeman constants: 

gaa (~N) 

gbb (~N) 

gcc C"N) 

2 (erg/G 2 .mole) Xaa-Xbb-xcc 

2x X (erg/G 2 'mole) bb- aa-Xcc 

Electric dipole moment: 

Pb (D) 

Value Reference 

-2.968(35) [69027]a 

-0.228(7) [69027]a 

-0.081(61) [69027]a 

9S.0(S6)XlO- 6 [69027] 

-17.4(44)xIO- 6 [69027J 

0.5324(24) [71026J 

a The g-factors determined by l'ieiffenbach [58003J are: 

gaa ~ -2.9889(87)~N' gbb • -0.2207(42)PN and 

gee -O.089l(Sl)P N· 

TABLE 53.4. The microwave spectrum of 0 3 

Isotopic species f(K~,K'J - J"(K~.K"J (1'1,1'2'1'.) Frequency (Une.) 
(MHz) (MHz) 

160 160 160 31( 5,27) - 32( 4,28) (0,0,0) 789.675 ('0.02) 

33( 4,30) - 32( 5,27) (0,0,0) 1087.774 ('0.02) 
4( 0, 4) - 3( I, 3) (0,1,0) 9077.22 ( 0.10) 

21( 2,20) - 20( 3,17) (0,0,0) 9201. ( 0.50) 
18( 2,16) - 19( ],19) (1,0,0) 9669.57 ( 0.10) 

1O( 1, 9) - 9( 2, 8) (0,0,0) 10226. ( 0.50) 

16( 2,14) - 171 1,17) (1,0,0) 10272.31 ( 0.10) 

4( 0, 4) - 3( I, 3) (1,0,0) 10518.32 ( 0.10) 
35( 2,34) - 34( 3,31) (0,0,0) 10613.461 (*0.12) 

17( 2,15) - 16( 3,14) (0,0,]) 10705.73 ( 0.10) 

4( 0, 4) - 3( 1, 3) (0,0,0) 11072.64 ( 0.10) 

19( 3,16) - 20( 2,19) (0,0,1) 12593.91 ( 0.10) 

40( 5,35) - 39( 6,34) (0,0,0) 14821.435 (*0.06) 

23( 4,20) - 24( 3,21) (0,0,0) 14866. ( 0.50) 

2( 1, 2) - 3( 0, 3) (0,0,1) 15664.57 ( 0.10) 

27( 3,25) - 26( 4,22) (0,0,0) 16]63. ( 0.50) 

8( 2, 7) - 9( 1, 8) (0,0,1) 18672.97 ( 0.10) 

14( 2,12) - 15( 1,15) (1,0,0) 19215.88 ( 0.10) 

18( 3,]5) - 19( 2,18) (1,0,0) 20309.34 ( 0.10) 

23( 2,22) - 22( 3,]9) (0,1,0) 23551.06 ( 0.10) 

lS( 3,15) - 19( 2,18) (0,0,0) 23859.66 ( 0.03) 

3S( 6,32) - 39( 5,35) (0,0,0) 25511. ( 0.50) 

16( 2,14) - 17( 1,17) (0,0,0) 25650.95 ( 0.03) 

36( 3,33) - 37( 2,36) (0,0,0) 27458.131 (*0.24) 

41( 5,37) - 40( 6,34) (0,0,0) 27862. ( 0.50) 

23( 4,20) - 24( 3,21) (0,1,0) 27947.60 ( 0.10) 

18( 2,16) - 17( 3,15) (0,1,0) 28915.14 ( 0.10) 

24( 4,20) - 25( 3,23) (0,0,0) 28960.51 ( 0.03) 

18( 2,]6) - 17( 3,15) (1,0,0) 29143.30 ( 0.10) 

IS( 3,13) - 16( 2,14) (0,0,0) 30051.77 I 0.03) 

14( 2,12) - IS! 1,15) (0,0,0) 30181.23 ( 0.03) 

18( 2,16) - 19( 1,19) (0,0,0) 30524.03 ( 0.03) 

18( 3,15) - 19( 2,18) (0,1,0) 34916.30 ( 0.10) 

1719 

Reference 

[760001 

[760001 
[70048J 
[53009J 
[70048J 
[53009] 
[70048] 
[70048J 
[76000] 
[70048] 
[690271 
[70048J 
[760001 
[53009] 
[70048] 
[53009] 

[700481 
[70048J 
[70048] 

[70048J 
[73042] 

[530091 
[73042] 

[76000J 
[53009J 
[70048] 
[70048] 
[73042] 
[70048] 

/73042J 
[73042] 
[73042] 
[70048] 

J. PhYII. Chern. Ref. Data, Vol. 1, No.4, 1918 
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TABLE 53.4. The mi~rowave spectrum of Os-Continued 

Isotopic species f(K~,K'J - J"(K:,K:J {v"v.,vJ Frequency (Vne.) Reference 

(MHz) (MHz) 

'60 '60'60 23( 2,22) - 22( 3,19} (O,O,O) 36021.95 ( 0.03) 173042J 
16( 2,14) - I7( 1,17) (0,1,0) 36141.4] ( 0.10) [70048] 
12( 2,10) - 13( 1,13) (1,0,0) 36254.79 ( 0.10) [70048] 
15( 3,13) - 16( 2,14) (1,0,0) 36281.44 ( 0.10) [70048] 
I8( 2,16) - I7( 3,15) (0,0,0) 37832.40 ( 0.03) [73042] 
26( 3,23) - 25( 4,22) (0,1,0) 39094.99 ( 0.10) [70048] 

5( 0, 5) - 4( I, 4) (0,0,1) 39099.20 ( 0.10) [70048] 
15( 3,13) - 16( 2,14) (0,1,0) 39149.83 ( 0.10) [70048J 
33( 2,32) - 32( 3,29) (0,0,0) 39438.134 (*0.06) [76000] 
14( 2,12) - 15( 1,15) (0,1,0) 39459.16 ( 0.10) [70048] 
15( 2,13) - 16( 1,16) (0,0,1) 40733.37 ( 0.10) [70048] 
25( 2,24) - 24( 3,2]) (0,1,0) 41922.10 ( 0.10) [70048J 
18( 2,16) - 19( 1,19) (0,1,0) 42427.79 ( 0.10) [70048] 

I( 1, 1) - 2( 0, 2) (0,0,0) 42832.62 ( 0.07) [530101 
I( I, I) - 2( 0, 2) (1,0,0) 43059.90 ( 0.10) [70048] 

24( 4,20) - 25( 3,23) (0,1,0) 43190.84 ( 0.10) [700481 
12( 2,10) - 13( ],13) (0,0,0) 43653.31 ( 0.03) [73042J 
37( 6,32) - 38( 5,33) (0,0,0) 43853.59 ( 0.03) [73042] 

l( 1, 1) - 2( 0, 2) (0,1,0) 44686.09 ( 0.10) [70048] 
20( 2,18) - 2I( 1,21) (0,0,0) 44871.161 (*0.03) 176000] 
H( 3,14) - 18( 2,17) (0,0,1) 45321.90 ( 0.10) [70048] 
13( 2,11) - 14( 1,14) (0,0,1) 45388.19 ( 0.10) [70048] 
17( 2,15) - 18( 1,18) (0,0,1) 45989.89 ( 0.10) [70048] 

I( I, 1) - 2( 0, 2) (0,2,0) 46600.95 ( 0.10) [70048J 
II( 1,10) - 10( 2, 9) (0,0,1) 46688.20 ( 0.10) [70048] 
16( 2,14) - 17( 1,17) (0,2,0) 46977.39 ( 0.10) [70048] 
15( 3,13) - 16( 2,14) (0,2,0) 48532.16 ( 0.10) [70048] 
14( 2,12) - IS( 1,15) (0,2,0) 49041.20 ( 0.10) [70048] 
30( 5,25) - 31( 4,28) (0,0,0) 50034.93 ( 0.03) [73042] 
35( 4,32) - 34( 5,29) (0,0,0) 51053.04 ( 0.03) [73042J 
12( 2,10) - 13( 1,13) (0,1,0) 51913.43 ( 0.10) [70048] 
26( 3,23) - 25( 4,22) (0,0,0) 51975.70 ( 0.03) [73042J 

7( 2, 6) - 8( I, 7) (0,0,0) 53688.18 ( 0.03) [73042] 
18( 2,16) - 19( 1,19) (0,2,0) 54725.88 ( 0.10) [70048] 
25( 2,24) - 24( 3,21) (0,0,0) 55354.47 ( 0.03) [73042] 
14( 3,12) - 15( 2,13) (0,0,1) 56313.97 ( 0.10) [70048] 

7( 2, 6) - 8( I, 7) (l,0,0) 56322.72 ( 0.10) [70048] 
29( 3,27) - 28( 4,24) (0,0,0) 58093.93 ( 0.03) [73042] 
20( 2,18) - 21( 1,21) (0,1,0) 58385.94 ( 0.10) [70048J 
31( 2,30) - 30( 3,27) (0,0,0) 58411.075 ('0.04) [76000] 

7( 2, 6) - 8( 1, 7) (0,1,0) 58950.75 ( 0.10) [70048] 
H( 2, 9) - 12( 1,12) (0,0,1) 59371.52 ( 0.10) [70048] 
16( 3,13) - I7( 2,16) (1,0,0) 60127.35 ( 0.10) [70048] 
12( 2,10) - 13( 1,13) (0,2,0) 60443.42 ( 0.10) [70048] 
lOt 2, 8) - H( I,ll) (1,0,0) 60569.36 ( 0.10) [700481 
19( 2,17) - 20( 1,20) (0,0,1) 61286.66 ( 0.10) [70048J 
29( 5,25) - 30( 4,26) (0,0,0) 61347.44 ( 0.03) [73042] 
16( 3,13) - 17( 2,16) (0,0,0) 61926.73 ( 0.03) [73042] 
34( 4,30) - 33( 5,29) (0,0,0) 63078.74 ( 0.03) [73042] 

6( 0, 6) - 5( 1, 5) (0,2,0) 63115.23 ( 0.10) [70048] 
7( 2, 6) - 8( I, 7) (0,2,0) 64381.95 ( 0.10) (70048) 

10( 2, 8) - lI( I,ll) (0,0,0) 65236.13 ( 0.03) [73042] 
6( 0, 6) - 5( 1, 5) (0,1,0) 65267.04 ( 0.10), [70048J 

27( 2,26) - 26( 3,23) (0,0,0) 66058.52 ( 0.03) [73042] 
12( I,ll) - ll( 2,10) (0,2,0) 66210.09 ( 0.10) [70048) 
6( 0, 6) - 5( 1, 5) (1,0,0) 66333.14 ( 0.10) [70048) 

29( 2,28) - 28( 3,25) (0,0,0) 67249.68 ( 0.03) [73042) 
6( 0, 6) - 5( I, 5) (0,0,0) 67356.24 ( 0.03) [73042] 

22( 2,20) - 23( 1,23) (0,0,0) 68421.947 ('0.03) [76000] 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species f(K:X.J - rrK~,K"J (V1,V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

16
0

160 160 38( 3,35) - 39( 2,38) (0,0,0) 73919.463 (*0.44) [76000] 
42( 5,37) - 41( 6,36) (0,0,0) 75849.631 ('0.10) [76000] 
22( 4,18) - 23( 3,21) (0,0,0) 76393.55 ( 0.03) [73042] 
12{ I,ll) - Il( 2,10) (0,0,0) 76533.72 ( 0.03) [73042] 
21( 4,18) - 22( 3,19) (0,0,0) 77602.46 ( 0.03) [73042] 
36( 6,30) - 37( 5,33) (0,0,0) 78992.54 ( 0.03) [73042] 

8( 2, 6) - 9( I, 9) (0,0,0) 93844.35 ( 0.05) [71026] 
13( 3,H) - 14( 2,12) (0,0,0) 93955.05 ( 0.05) [71026] 
3l( 3,29) - 30( 4,26) (0,0,0) 95796.40 ( 0.05) [71026] 

2( 1, 1) - 2( 0, 2) (0,0,0) 96228.34 ( 0.05) (71026) 
37( 4,34) - 36( 5,31) (0,0,0) 99247.171 ('0.03) [76000] 
24( 2,22) - 25( 1,25) (0,0,0) 100637.311 (*0.04) [76000] 
35( 6,30) - 36( 5,31) (0,0,0) 100691.378 (*0.03) (76000) 

4( 1, 3) - 4( 0, 4) (0,0,0) 101736.87 ( 0.05) [71026] 
28( 5,23) - 29( 4,26) (0,0,0) 101835.42 ( 0.05) (71026) 
14( 3,Il) - 15( 2,14) (0,0,0) 103878.39 ( 0.05) [71026] 
20( 2,18) - 19( 3,17) (0,0,0) 109559.33 ( 0.05) [71026] 

6( 1, 5) - 6( 0, 6) (0,0,0) 110836.04 ( 0.05) (71026) 
5( 2, 4) - 6( 1, 5) I (0,0,0) 114979.20 ( 0.05) [71026] I 

1( 1, 1) - 0( 0, 0) (0,0,0) 118364.50 ( 0.06) (73042) 
27( 5,23) - 28( 4,24) (0,0,0) II 9277.62 ( 0.06) [73042] 
28( 3,25) - 27( 4,24) (0,0,0) 123349.09 ( 0.06) [73042] 

8( 1, 7) - 8( 0, 8) (0,0,0) 124087.38 ( 0.06) [73042] 
8( 0, 8) - 7( I, 7) (0,0,0) 125389.44 ( 0.06) [73042) 

20( 4,16) - 21( 3,19) (0,0,0) 125413.25 ( 0.06) [73042] 
40( 3,37) - 41( 2,40) (0,0,0) 127715.362 (*0.76) [76000) 
33( 3,31) - 32( 4,28) (0,0,0) 128094.82 ( 0.10) [71026] 

6( 2, 4) - 7( 1, 7) (0,0,0) 128313.85 ( 0.10) [71026) 
36( 4,32) - 35( 5,31) (0,0,0) 130954.82 ( 0.06) [73042] 
34( 6,28) - 35( 5,31) (0,0,0) 132385.01 ( 0.06) [73042] 
41( 7,35) - 42( 6,36) (0,0,0) 136337.307 (*0.10) (76000) 
19( 4,16) - 20( 3,17) (0,0,0) 136860.24 ( 0.10) (71026) 
26( 2,24) - 27( 1,27) (0,0,0) 140767.27 ( 0.06) (73042) 
10( 1, 9) - 1O( 0,10) (0,0,0) 142175.04 ( 0.06) [73042] 
39( 4,36) - 38( 5,33) (0,0,0) 144910.67 ( 0.06) [73042] 
14( 1,13) - 13( 2,12) (0,0,0) 144919.36 ( 0.06) [73042] 
12( 3, 9) - 13( 2,12) (0,0,0) 148744.87 ( 0.06) [73042) 
35( 3,33) - 34( 4,30) (0,0,0) 153724.19 ( 0.10) [71026] 

26( 5,21) - 27( 4,24) (0,0,0) 153953.19 ( 0.06) [73042] 

11( 3, 9) - 12( 2,10) (0,0,0) 154046.44 ( 0.06). (73042) 

33( 6,28) - 34( 5,29) (0,0,0) 156106.81 ( 0.06) [73042J 
40( 7,33) - 41( 6,36) (0,0,0) 164769.973 ('0.10) [76000J 

3( 1, 3) - 2( 0, 2) (0,0,0) 164951.82 ( 0.30) [71026] 

12( I,ll) - 12( 0,12) (0,0,0) 165784.45 ( 0.30) [71026J 

4( 2, 2) - 5( 1, 5) (0,0,0) 167572.71 ( 0.30) [71026] 

37( 3,35) - 36( 4,32) (0,0,0) 171412.53 ( 0.10) [73042] 

3( 2, 2) - 4( 1, 3) (0,0,0) 173485.54 ( 0.10) [73042J 

25( 5,21) - 26( 4,22) (0,0,0) 175186.39 ( 0.10) [73042] 

18( 4,14) - 19( 3,17) (0,0,0) 175445.70 ( 0.10) [73042] 

41( 3,39) - 40( 4,36) (0,0,0) 178576.991 ('0.12) [76000] 

39( 3,37) - 38( 4,34) (0,0,0) 180001.29 ( 0.10) [73042] 

lOt 0,10) - 9( 1, 9) (0,0,0) 184377.82 ( 0.10) [73042] 

22( 2,20) - 21( 3,19) (0,0,0) 184748.72 ( 0.10) [73042] 

32( 6,26) - 33( 5,29) (0,0,0) 185556.83 ( 0.10) [73042] 

41( 4,38) - 40( 5,33) (0,0,0) 187132.48 ( 0.10) [73042] 

28( 2,26) - 29( 1,29) (0,0,0) 187884.766 (*O.ll) [76000) 

39( 7,33) - 40( 6,34) (0,0,0) 190572.635 (*0.10) [76000] 

17( 4,14) - 18( 3,15) (0,0,0) 193351.30 ( 0.50) [71026] 

14{ 1,13) - 14( 0,14) (0,0,0) 195430.51 ( 0.50) [71026J 
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TABLE 53.4. The microwave spectrum of Oa-Continued 

Isotopic species J'(K:,K'.J - r(K:,K".J (V 1,V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

160160160 1O( 3, 7) - Il( 2,10) (0,0,0) 195721.19 ( 0.50) [71026] 

30( 3,27) - 29( 4,26) (0,0,0) 199384.288 (*0.03) [76000] 
38( 4,34) - 37( 5,33) (0,0,0) 203453.154 ("0.07) [76000] 
24{ 5,19) - 25{ 4,22) (0,1),0) 206132.092 ("0.02) [76000] 

5( 1, 5) - 4{ 0, 4) (0,0,0) 208642.44 ( 0.50) [71026] 
31( 6,26) - 32( 5,27) (0,0,0) 210423.10 ( 0.50) [71026] 

2( 2, 0) - 3( 1, 3) (0,0,0) 210762.330 (*0.01) [760001 
9( 3, 7) - lOt 2, 8) (0,0,0) 210803.80 ( 0.50) [71026] 

16( 1,15) - 15( 2,14) (0,0,0) 214955.668 (·0.02) [76OooJ 
3S( 7,31) - 39( 6,34) (0,0,0) 218118.775 (*0.10) [76000] 
16( 4,12) - 17( 3,15) (0,0,0) 226054.092 ('0.01) [76000] 
23( 5,19) - 24( 4,20) (O,O,O) 229575.008 (*0.02) [760001 
16( 1,15) - 16( 0,16) (O,O,O) 231281.505 ("0.02) [76000] 
16( 2,14) - 16( 1,15) (0,0,0) 235709.84 ( 0.10) [73042] 
14{ 2,12) - 14( 1,13) (0,0,0) 237146.135 ("0.02) [76000] 
30( 6,24) - 31( 5,27) (0,0,0) 238431.986 ('0.03) [76000] 
18( 2,16) - 18( 1,17) (0,0,0) 239093.26 ( 0.10) [73042] 
301 2,28) - 31( 1,31) (0,0,0) 240904.117 (*0.22) 176000] 
12( 2,10) - 12( I,ll) (0,0,0) 242318.687 (*0.02) [76000] 
12( 0,12) - lIt I,ll) (0,0,0) 243453.70 ( 0.50) [71026] 
37( 7,31) - 38( 6,32) (0,0,0) 244145.861 (*0.10) [76000] 

8( 3, 5) - 9( 2, 8) (0,0,0) 244158.04 ( 0.50) [71026] 
15( 4,12) - 16( 3,13) (0,0,0) 247761.77 ( 0.12) [73042] 
20( 2,18) - 20( 1,19) (0,0,0) 248183.38 ( 0.12) [73042] 

7( I, 7) - 6( 0, 6) (0,0,0) 249788.60 ( 0.12) [73042] 
1O( 2, 8) - 10( 1, 9) (0,0,0) 249991.96 ( 0.12) [73042] 
22( 5,17) - 23( 4,20) (0,0,0) 258202.05 ( 0.12) [73042] 

8( 2, 6) - 8( 1, 7) (0,0,0) 258716.18 ( 0.12) [73042] 
24{ 2,22) - 23( 3.21) (1),0,0) 262857.85 ( 0.12) [73042] 
22( 2,20) - 22( 1,21) (0.0,0) 263692.60 ( 0.12) [73042] 
29( 6,24) - 30( 5,25) (0,0,0) 263886.160 (*0.03) [76000] 

7( 3, 5) - S( 2, 6) (0,0,0) 264925.914 i*o.ol) [76000] 
6( 2, 4) - 6( 1, 5) (0,0,0) 267266.57 ( 0.12) [73042] 

36( 7,29) - 37( 6,32) (0,0,0) 271092.004 ('0.11) [76000] 
IS( 1,17) - l8( 0,18) (0,0,0) 273050.90 ( 0.12) [73042] 

4{ 2, 2) - 4( 1, 3) (0,0,0) 274478.38 ( 0.12) [73042] 
14{ 4,10) - 1S( 3,13) (0,0,0) 276923.54 ( 0.12) [73042] 
2( 2, 0) - 2( 1, 1) (0,0,0) 279485.90 ( 0.50) [71026] 

32( 3,29) - 3l( 4,28) (0,0,0) 279892.46 ( 0.12) [73042] 
40( 4,36) - 39( 5,35) (0,0,0) 280994.648 (*0.14) [76000] 
21( 5,17) - 22( 4,18) (O,O,O) 282837.20 ( 0.12) [73042] 
18( 1,17) - 17( 2,16) (0,0,0) 286087.69 ( 0.12) [73042] 
24( 2,22) - 24( 1,23) (0,0,0) 286156.53 ( 0.12) [73042] 

3( 2, 2) - 3( 1, 3) (0,0,0) 286294.75 ( 0.12) [73042] 

9( I, 9) - 8( 0, 8) (0,0,0) 288959.14 ( 0.12) [73042] 
28( 6,22) - 29( 5,25) (0,0,0) 290975.12 ( 0.12) [73042] 

5( 2, 4) - 5( 1, 5) (0,0,0) 293171.27 ( 0.12) [73042] 
6( 3, 3) - 7( 2. 6) (0,0,0) 293548.23 ( 0.12) [73042] 

35( 7.29) - 36( 6,30) (0,0,0) 297173.047 (·0.12) [76000] 
32( 2,30) - 33( 1,33) (0,0,0) 298600.699 (°0.42) [76OOO} 
13( 4,10) - 14{ 3,U) (0,0,0) 300685.15 ( 0.12) [73042] 
14( 0,14) - 13( 1,13) (0,0,0) 301813.00 ( 0.12) [73042] 

7( 2, 6) - 7( 1, 7) (0,0,0) 303164.92 ( 0.12) [73042] 
20( 5,15) - 21( 4,18) (0,0,0) 310063.56 ( 0.12) [73042] 
26( 2,24) - 26( 1,25) (0,0,0) 315875.12 ( 0.12) [73042J 

9( 2, 8) - 9( 1,9) (0,0,0) 316327.25 ( 0.12) [730421 
27( 6,22) - 28( 5,23) (0,0,0) 316681.699 (*0.05) [76000] 

5( 3, 3) - 6( 2, 4) (0,0,0) 317195.06 ( 0.12) [73042] 
20( 1,19) - 20( 0,20) (0,0,0) 319996.54 l 0.12) {73042] 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species i(K~,K'J - J"(K~,K"J (V 1,V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

ISO ISO "'0 34( 7,27) - 35( 6,30) (0,0,0) 323703.949 (·0.13) [76000] 
Il( I,ll) - lO( 0,10) (0,0,0) 326900.965 ('0.02) [76000] 
12( 4, 8) - 13( 3,11) (0,0,0) 327844.594 ("0.02) [76000J 
41( 8,34) - 42( 7,35) (0,0,0) 329787.355 (*0.32) [760001 
1I( 2,10) - H( I,ll) (0,0,0) 332704.536 ('0.01) [76000] 

2{ 2, 0) - i( I, I) (0,0,0) 332881.728 (·0.02) [76000] 
19( 5,15) - 20( 4,16) .(0,0,0) 335271.293 ('0.03) [76000] 
26( 6,20) - 27( 5,23) (0,0,0) 343180.727 ('0.05) [76000] 
26( 2,24) - 25( 3,23) (0,0,0) 343237.393 (*0.03) [76000] 

4( 3, ]) - 5( 2, 4) (0,0,0) 343505.668 ("0.02) [76000] 
33( 7,27) - 34( 6,28) (0,0,0) 349744.242 (*0.14) [76000] 
13( 2,12) - 13( 1,13) (0,0,0) 352323.98 ( 0.15) [73042] 
II( 4, 8) - 12( 3, 9) (0,0,0) 352592.934 (*0.03) [76000] 
28( 2,26) - 28( 1,27) (0,0,0) 352815.152 (·0.05) [76000] 

3( 2, 2) - 2( I, 1) (0,0,0) 355018.03 ( 0.15) [73042] 
40( 8,32) - 41( 7,35) (0,0,0) 356087.648 ('0.33) [76000] 
20( 1,19) - 19( 2,18) (0,0,0) 357629.83 ( 0.15) [73042] 
30{ 3,27) - 30( 2,28) (0,0,0) 358199.728 (*0.13) [76000] 
16( 0,16) - 15( 1,15) (0,0,0) 358853.35 ( 0.15) [73042J 
34( 2,32) - 35( 1,35) (0,0,0) 359649.332 (*0.71) [76000] 
28( 3,25) - 28( 2,26) (0,0,0) 359649.576 (*0.09) [76000] 
18( 5,13) - 19( 4,16) (0,0,0) 361669.410 ("0.04) [76000J 
32( 3,29) - 32( 2,30) (0,0,0) 363469.162 ('0.18) [76000] 
42( 4,38) - 41( 5,37) (0,0,0) 363714.341 ('0.25) [76000J 
34( 3,31) - 33( 4,30) (0,0,0) 364403.658 (*0.06) [76000J 
13( 1,13) - 12( 0,12) (0,0,0) 364449.88 ( 0.15) [73042J 
26( 3,23) - 26( 2,24) (0,0,0) 366776.879 (*0.06) [76000J 

3( 3, 1) - 4( 2, 2) (0,0,0) 368332.199 ('0.02) [76000] 
25( 6,20) - 26( 5,21) (0,0,0) 368949.332 ('0.06) [76000] 
22( 1,21) - 22( 0,22) (0,0,0) 371022.83 ( 0.15) [73042J 
15( 2,14) - 151 1,15) (0,0,0) 375179.26 ( 0.15) [73042J 
32( 7,25) - 33( 6,28) (0,0,0) 375978.312 (*0.15) [76oo0J 
34( 3,31) - 34( 2,32) (0,0,0) 376238.179 ('0.25) [76000] 
24( 3,21) - 24( 2,22) (0,0,0) 378281.16 ( 0.15) [73042] 
1O( 4, 6) - 1I( 3, 9) (0,0,0) 378694.914 (*0.03) [76000J 
39( 8,32) - 40( 7,33) (0,0,0) 382190.762 (*0.35) [760001 
17( 5,13) - 18( 4,]4) (0,0,0) 387098.492 (*0.04) [76000] 
4( 2, 2) - 3( 1, 3) (0,0,0) 387287.632 ('0.02) [76000] 

22( 3,19) - 22( 2,20) (0,0,0) 392653.969 ('0.03) [76000] 
24( 6,18) - 25( 5,21) (0,0,0) 395063.152 (*0.07) [76000] 
30( 2,28) - 30( 1,29) (0,0,0) 396529.345 ('0.08) [76000] 
36( 3,33) - 36( 2,34) (0,0,0) 397027.490 (*0.34) [76000] 

'60'SO'60 33( 2,32) - 32( 3,29) (0,0,0) 3832.957 ('0.07) [76000] 
19( 2,18) - 18( 3,15) (0,0,0) 4653.785 ('0.01) [76000] 
37( 5,33) - 36( 6,30) (0,0,0) 6967.065 ('0.03) [76000} 
35( 6,30) - 36( 5,31) (0,0,0) 10010.626 ('0.02) [76OooJ 
16( 2,14) - 15( 3,13) (0,0,0) 14868.760 (*0.01) [76000] 
30( 4,26) - 29( 5.25) (0,0,0) 16355.878 ('0.01) [76OO0J 
2I( 4,18) - 22( 3,19) (0,0,0) 16669.913 ('0.01) [76000J 
31( 4,28) - 30( 5,25) (0,0,0) 17658.044 ('0.02) [760001 

'60'"0160 4( 0, 4) - 3( ], 3) (0,0,0) 18768.04 ( 0.03) [73042] 
25( 3,23) - 24( 4,20) (0,0,0) 19100.52 ( 0.03) [73042J 
14( 2,12) - IS( 1,15) (0,0,0) 22206.00 ( 0.03) [73042J 
16( 2,14) - ]7( ],17) (0,0,0) 23422.38 ( 0.03) [73042] 
22( 4,18) - 23( 3,21) (0,0,0) 26040.267 (·0.01) [76OOOJ 

7( 2, 6) - 8( ], 7) (0,0,0) 29227.72 ( 0.03) [73042J 
16( 3,13) - 17( 2,16) (0,0,0) 29889.31 ( 0.03) [73042] 
12( 2,10) - 13( 1,13) (0,0,0) 30914.15 ( 0.03) [73042] 
2]( 2,20) - 20( 3,17) (0,0,0) 32839.83 ( 0.03) [73042] 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species I f(K:.K'.,J - rrK~,K",J (VI,V2'VJ Frequency (Une.) Reference 

(MHz) (MHz) 

160180160 28( 5,23) - 29( 4,26) (0,0,0) 33190.15 ( 0.03) [73042] 

18( 2,16) - 19( 1,19) (0,0,0) 34814.88 ( 0.03) [73042] 

31( 2,30) - 30( 3,27) (0,0,0) 34969.17 ( 0.03) [73042] 

I( 1, 1) - 2( 0, 2) (0,0,0) 35143.15 ( 0.03) [73042J 

lOt 1, 9) - 9( 2, 8) (0,0,0) 35280.14 ( 0.03) [73042J 
34( 3,31) - 35( 2,34) (0,0,0) 36989.452 (*0.15) 176000J 
27( 5,23) - 28( 4,24) (0,0,0) 44622.78 ( 0.03) [73042J 

34( 6,28) - 3S( 5,31) (0,0,0) 46446.623 (*0.02) [76000] 

10( 2, 8) - Il( I,ll) (0,0,0) 48806.89 ( 0.03) [73042] 

24( 3,21) - 23( 4,20) (0,0,0) 49691.03 ( 0.03) [73042] 

38( 5.33) - 37( 6,32) (0,0,0) 49733.33 ( 0.03) [73042J 

13( 3,Il) - 14( 2,12) (0,0,0) 51208.78 ( 0.03) [73042J 
23( 2,22) - 22( 3,19) (0,0,0) 53212.64 ( 0.03) [73042J 

29( 2,28) - 2S( 3,25) (0,0,0) 55634.305 ('0.02) [76000J 
20( 2,18) - 2I( 1,21) (0,0,0) 56182.31 ( 0.03) [73042] 

39( 5,35) - 38( 6.32) (0,0.0) 60136.58 ( 0.03) [73042J 
27( 3,25) - 26( 4,22) (0,0,0) 60818.26 ( 0.03) [73042] 

25( 2,24) - 24( 3,21) (0,0,0) 64424.11 ( 0.03) [73042] 
27( 2,26) - 26( 3,23) (0,0,0) 65427.81 ( 0.03) [73042] 

33( 4.30) - 32( 5,27) (0,0,0) 67120.592 ('0.02) [76000] 
33( 6,28) - 34( 5,29) (0,0,0) 67506.39 ( 0.03) [73042J 
14( 3,11) - 15( 2,14) (0,0,0) 6939 I.l 7 ( 0.03) [73042] 
20( 4,16) - 2l( 3,19) (0,0,0) 73587.94 ( 0.03) [73042J 

S( 2, 6) - 9( 1,9) (0,0,0) 74743.44 ( 0.03) [73042J 
6( 0, 6) - 5( 1, 5) (0,0,0) 75111.23 ( 0.03) [73042] 

19( 4,16) - 20( 3,17) (0,0,0) 78675.23 ( 0.03) [73042] 
32( 4,28) - 31( 5,27) (0,0,0) 81081.616 (*0.01) [76000] 
26( 5,21) - 27( 4,24) (0,0,0) 84833.826 (*0.01) [76000] 
IS( 2,16) - 17( 3,15) (0,0,0) 85145.710 (*0.01) [76000J 
36( 3,33) - 37( 2,36) (0,0,0) 86418.325 (*0.29) [76000] 
22( 2,20) - 23( 1,23) (0,0,0) 86964.488 (*0.03) [76000] 

2( 1, 1) - 2( 0, 2) (0,0,0) 88552.928 ('2E-3) [76000] 
5( 2, 4) - 6( 1, 5) (0,0,0) 91010.005 ('0.01) [76000) 
4( 1, 3) - 4( 0, 4) (0,0,0) 94483.879 (03E-3) [76000] 

29( 3,27) - 2S( 4.24) (0,0,0) 97900.229 (*0.01) [76000] 
32( 6,26) - 33( 5,29) (0,0,0) 99828.589 ('0.02) [76000] 
12( I,ll) - H( 2,10) (0,0,0) 102211.875 ('0.01) [76000] 
25( 5,21) - 26( 4,22) (0,0,0) 102658.587 ('0.01) [76000] 

6( I, 5) - 6( 0, 6) (0,0,0) 104355.394 (03E-3) [76000J 
6( 2, 4) - 7( I, 7) (0,0,0) 107388.463 (*0.01) [76000J 
I( I, 1) - O( 0, 0) (0,0,0) 110373.253 ('3E-3) [76000] 

12( 3, 9) - 13( 2,12) (0,0,0) 112613.445 ('0.01) [76000] 
Il( 3, 9) - 12( 2,10) (0,0,0) 113055.087 ('0.01) [76000] 
3S( 4,32) - 34( 5,29) (0,0,0) 114434.155 ('0.02) [76000j 
S( I, 7) - 8( 0, 8) (0,0,0) 118855.71 ( 0.06) [73042] 

26( 3,23) - 25( 4,22) (0,0,0) 120914.48 ( 0.06) [73042] 
IS( 4,14) - 19( 3,17) (0,0,0) 122724.05 ( 0.06) {73042] 
31( 6,26) - 32( 5,27) (0,0,0) 123290.44 ( 0.06) [73042] 
24( 2,22) - 25( 1,25) (0,0,0) 126325.362 ('0.06) [76000] 
31( 3,29) - 30( 4,26) (0,0,0) 128963.504 ('0.01) [76000J 

8( 0, 8) - 7( 1, 7) (0,0,0) 133109.68 ( 0.06) [73042] 
24( 5,19) - 25( 4.22) (0,0,0) 136837.07 ( 0.06) [73042J 
17( 4,14) - 18( 3,15) (0,0,0) 137072.54 ( 0.06) [73042] 
IO( I, 9) - 10( 0,10) (0,0,0) 138792.54 ( 0.06) (73042) 
37( 7,31) - 3S( 6,32) (0,0,0) 142052.957 (°0.05) [76000J 

4( 2, 2) - 5( 1, 5) (0,0,0) 145452.66 ( 0.06) [73042] 

3( 2, 2) - 4( 1, 3) (0,0,0) 149857.12 ( 0.06) [73042J 
34( 4,30) - 33( 5,29) (0,0,0) 150350.94 ( 0.06) (730421 
33( 3,31) - 32( 4,28) (0,0,0) 152524.73 ( 0.06) [73042J 
30( 6,24) - 3l( 5.27) (0,0,0) 152998.48 ( 0.06) [73042J 
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TABLE 53.4. The microwave spectrum of 03-Colltillued 

Isotopic species f(K:,K'~ - rrK~,K:J (111,112,11,,) Frequellcy (VIIC.) Reference 
(MHz) (MHz) 

16()lBO'SO 3( 1, 3) - 2( 0, 2) (0,0,0) 156498.76 ( 0.06) [73042] 
23( 5,19) - 24( 4,20) (0,0,0) 158468.62 ( 0.06) [73042J 
10( 3, 7) - Il( 2,10) (0,0,0) 158518.73 ( 0.06) [73042] 
37( 4,34) - 36( 5,31) (0,0,0) 158647.74 ( 0.10) [73042] 
20( 2,18) - 19( 3,17) (0,0,0) 159255.79 ( 0.06) [73042] 
12( I,ll) - 12( 0,12) (0,0,0) 164906.240 (*0.01) [76000] 
35( 3,33) - 34( 4,30) (0,0,0) 167123.487 (*0.04) [76000] 
36( 7,29) - 37( 6,~2) (0,0,0) 169914.471 (*0.05) [76000] 

9( 3, 7) - J O( 2, 8) (0,0,0) 171033.525 (*0.01) [76000] 
14( 1,13) - 13( 2,12) (O,O,O) 171144.20 ( 0.10) [73042] 
37( 3,35) - 36( 4,32) (0,0,0) 171492.418 ('0.08) [76000] 
16( 4,12) - 17( 3,15) (0,0,0) 172815.47 ( 0.10) [73042J 
26( 2,24) - 27( 1,27) (0,0,0) 173203.326 (*0.12) [76000] 
29( 6,24) - 30( 5,25) (O,O,O) 177776.87 ( 0.10) [73042] 

2( 2, 0) - 3( 1, 3) (0,0,0) 187878.937 (*0.01) [76000] 
22( 5,17) - 23( 4,20) (0,0,0) 188896.264 (*0.01) [76OooJ 
lO( 0,10) - 9( I, 9) (0,0,0) 191806.075 (*0.01) [76000] 
15( 4,12) - 16( 3,13) (0,0,0) 192688.170 (*0.01) [76000J 
35( 7,29) - 36( 6,30) (0,0,0) 195895.082 (*0.05) [76000] 
28( 3,25) - 27( 4,24) (0,0,0) 197141.715 (*0.01) [76000J 
14( 1,13) - 14( 0,14) (0,0,0) 197628.163 ("0.0l) [76000] 
5( 1, 5) - 4( 0, 4) (0,0,0) 199549.105 (*0.01) [76000J 

28( 6,22) - 29( 5,25) (0,0,0) 205850.895 (*0.01) [760001 
8( 3, 5) - 9( 2, 8) (0,0,0) 206272.312 (*0.01) [760001 

21( 5,17) - 22( 4,18) (0,0,0) 212639.535 ('0.01) [76000] 
14( 2,12) - 14( 1,13) (0,0,0) 216065.439 (*0.01) [76000J 
16( 2,14) - 16( 1,15) (0,0,0) 217506.707 ('0.01) [76000] 
12( 2,10) - 12( I,ll) (0,0,0) 219325.601 (*0.01) [76000] 
34( 7,27) - 35( 6,30) (0,0,0) 223004.732 (*0.05) [76000] 
14( 4,10) - 15( 3,13) (0,0,0) 223396.67 ( 0.10) [73042] 
18( 2,16) - 18( 1,17) (0,0,0) 224761.85 ( 0.10) (73042) 
36( 4,32) - 35( 5,31) (0,0,0) 224812.925 ('0.04) [76000] 

7( 3, 5) - 8( 2, 6) (0,0,0) 225850.65 ( 0.10) [73042] 
lOr 2, 8) - lOr 1, 9) (0,0,0) 225929.91 ( 0.10) [73042] 
28( 2,26) - 29( 1,29) (0,0,0) 226336.891 (*0.21) [76000] 
27( 6,22) - 28( 5,23) (0,0,0) 231276.598 (*0.01) [760001 

8( 2, 6) - 8( I, 7) (0,0,0) 234339.98 ( 0.10) [73042J 
22( 2,20) - 21( 3,19) (0,0,0) 236604.12 ( 0.10) [73042] 
16( 1,15) - 16( 0,16) (0,0,0) 236876.391 (*0.01) [76000] 
20( 2,18) - 20( 1,19) (0,0,0) 238716.14 ( 0.10) [73042] 

7( 1, 7) - 6( 0, 6) (0,0,0) 239965.03 ( 0.10) [73042] 
20( 5,15) - 21( 4,18) (0,0,0) 240817.090 (*0.01) [76000] 
16( 1,15) - 15( 2,14) (0,0,0) 241503.447 (*0.01) [76000] 

6( 2, 4) - 6( 1, 5) (0,0,0) 242998.119 ('0.01) [76000] 
13( 4,10) - 14( 3,11) (0,0,0) 246291.053 ('0.01) [76000] 
33( 7,27) - 34( 6,28) (0,0,0) 249077.445 (*0.05) [76000] 
12( 0,12) - ll( I,ll) (0,0,0) 250206.89 ( 0.12) [73042] 
4( 2, 2) - 4( 1, 3) (0,0,0) 250517.887 (*0.01) [76000] 
6( 3, 3) - 7( 2, 6) (0,0,0) 255224.211 (*0.01) [76000] 
2( 2, 0) - 2( I, 1) (0,0,0) 255824.79 ( 0.12) [73042] 

26( 6,20) - 27( 5,23) (0,0,0) 258336.50 ( 0.12) [73042] 
22( 2,20) - 22( 1,21) (0,0,0) 260039.687 ('0.01) [76000J 

3( 2, 2) - 3f 1, 3) (0,0,0) 263109.06 ( 0.12) [73042] 

19( 5,15) - 20( 4,16) (0,0,0) 265623.40 ( 0.12) [73042] 

5( 2, 4) - 5( I, 5) (0,0,0) 270476.67 ( 0.12) [73042] 

12( 4, 8) - 13( 3,11) (0,0,0) 274148.46 ( 0.12) [73042J 

32( 7,25) - 33( 6,28) (0,0,0) 275682.230 (*0.06) [76000J 
30( 3,27) - 29( 4,26) (0,0,0) 278115.74 ( 0.12) [73042] 

5( 3, 3) - 6( 2, 4) (0,0,0) 278392.09 ( 0.12) [73042J 

9( I, 9) - 8( 0, 8) (0,0,0) 278452.26 ( 0.12) [73042] 

7( 2, 6) - 7( 1, 7) (0,0,0) 281193.14 ( 0.12) {73042J 
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TABLE 53.4. The microwave spectrum of 03-Continued 

isotopic species l(K~,K') - J"(K~X:J (V 1,V2,V3) Frequency (Unc.) Reference 

(MHz) (MHz) 

160 180 160 18( 1,17) - IS( 0,18) (O,O,O) 281985.70 ( 0.12) [73042] 

25( 6,20) - 26( 5,21) (0,0,0) 284018.78 ( 0.12) [73042J 
30( 2,28) - 31( 1,31) (0,0,0) 284292.113 (*0.36) [76000] 
24( 2,22) - 24( 1,23) (0,0,0) 289124.26 ( 0.12) [73042] 
18{ 5,13) - 19( 4,16) (0,0,0) 292491.570 (*0.01) [76000] 
9( 2, 8) - 9( 1, 9) (0,0,0) 295318.60 ( 0.12) [73042] 

Il( 4, 8) - 12( 3, 9) (0,0,0) 298517.30 ( 0.12) [73042J 
3I( 7,25) - 32( 6,26) (0,0,0) 301718.469 (*0.06) (76000) 
38( 4,34) - 37( 5,33) (0,0,0) 304822.564 ('0.07) (76000) 

4( 3, 1) - 5( 2, 4) (0,0,0) 304885.91 ( 0.15) [73042] 
14( 0,14) - 13( 1,13) (0,0,0) 307474.97 ( 0.12) [73042J 

2( 2, 0) - 1( I, 1) (0,0,0) 309234.66 ( 0.12) [73042] 
24( 6,18) - 25( 5,21) (0,0,0) 310445.24 ( 0.12) [73042) 
18( 1,17) - 17( 2,16) (0,0,0) 312551.34 ( 0.12) [73042] 
11( 2,10) - Il( I,ll) (0,0,0) 312901.24 ( 0.12) [73042] 
Il( I,ll) - 10( 0,10) (0,0,0) 315915.54 ( 0.12) [73042J 
24( 2,22) - 23( 3,21) (0,0,0) 316451.64 ( 0.12) [73042] 
17( 5,13) - IS( 4,14) (0,0,0) 317754.43 ( 0.12) [73042] 
37( 8,30) - 3S( 7,31) (0,0,0) 318847.520 ('0.16) [76000] 
1O( 4, 6) - III 3, 9) (0,0,0) 324874.840 ('0.01) [76000] 
26( 2,24) - 26( 1,25) (0,0,0) 325956.62 ( 0.15) [73042] 
30( 7,23) - 31( 6,26) (0,0,0) 327972.012 ('0.06) [76000J 
28( 3,25) - 28( 2,26) (0,0,0) 328529.48 ( 0.15) [73042J 
26( 3,23) - 26( 2,24) (0,0,0) 329277.56 ( 0.15) [73042J 
3( 3, 1) - 4( 2, 2) (0,0,0) 329526.012 (*0.01) [76000J 
3( 2, 2) - 2( 1, 1) (0,0,0) 331054.92 ( 0.15) [73042J 

20( 1,19) - 20( 0,20) (0,0,0) 331796.44 ( 0.15) [73042] 
13( 2,12) - 13( 1,13) (0,0,0) 333958.97 ( 0.15) [73042] 
30( 3,27) - 30( 2,28) (0,0,0) 335135.613 (*0.03) [76000] 
23( 6,18) -24( 5,19) (0,0,0) 336172.219 (*0.02) [760001 
24( 3,21) - 24( 2,22) (0,0,0) 336200.407 (*0.02) [76000J 
16( 5,11) - 17( 4,14) (0,0,0) 343876.004 (*0.01) (76000) 
36( 8,28) - 37( 7,31) (0,0,0) 345026.828 (*0.17) 176000] 
32( 2,30) - 33( 1,33) (0,0.0) 345518.910 (*0.58) [76000J 
22( 3,19) - 22( 2,20) (0,0,0) 347795.408 (*0.02) [76000] 

9( 4, 6) - lOt 3, 7) (0,0,0) 349849.184 ('0.01) [76000J 
32( 3,29) - 32( 2,30) (0,0.0) 349949.903 ('0.05) [76000] 
13( 1,13) - 12( 0,12) (0,0,0) 353317.71 ( 0.15) [73042] 
29( 7,23) - 30( 6,24) (0,0,0) 353909.258 ('0.07) [76000J 
15( 2,14) - 15( 1,15) (0,0,0) 358459.90 ( 0.15) [73042] 
22( 6,16) - 23( 5,19) (0,0,0) 362193.910 ('0.03) [76000] 
20( 3,17) - 20( 2,18) (0,0,0) 362304.487 (*0.02) [76000] 
16{ 0,16) - 15( 1,15) (0,0,0) 363086.94 ( 0.15) 173042J 
32( 3,29) - 31( 4,28) (0,0,0) 363238.863 (*0.03) [76000] 

4( 2, 2) - 3( I, 3) (0,0,0) 363769.82 ( 0.15) [73042] 
15( 5,lI) - 16( 4,12) (0,0,0) 369273.930 (*0.02) [76000] 
28( 2,26) - 28( 1,27) (0,0,0) 370006.907 (*0.02) [76000] 
35( 8,28) - 36( 7,29) (0,0,0) 371043.914 (*0.17) [760001 
34( 3,31) - 34( 2,32) (0,0,0) 373495.715 (*0.08) [76000] 
8( 4, 4) - 9( 3, 7) (0,0,0) 375477.758 (*0.01) [76000] 
5( 2, 4) - 4( I, 3) (0,0,0) 375541.92 ( 0.15) [73042] 

18( 3,15) - 18( 2,16) (0,0,0) 377873.599 ('0.02) [76000] 
28( 7,21) - 29( 6,24) (0,0,0) 379907.410 ('0.07) [76000] 
20( 1,19) - 19( 2,18) (0,0,0) 383403.661 ('0.01) [76000] 
22( 1,21) - 22( 0,22) (0,0,0) 384855.631 ('0.03) [76000] 
17( 2,16) - I7( 1,17) (0,0,0) 386309. 1M (*0.01) [76000] 
21( 6,16) - 22( 5,17) (0,0,0) 387862.184 (*0.03) [760001 
15( 1,15) - 14( 0,14) (0,0,0) 391487.627 (*0.01) [76000] 
16( 3,13) - 16( 2,14) (O,O,O) 392776.087 ('0.02) [76000] 
14( 5, 9) - 15( 4,12) (0,0,0) 394971.203 ('0.02) [76000J 
34( 8,26) - 35( 7,29) (0,0,0) 397036.957 (*0.18) [76000] 
26( 2,24) - 25( 3,23) (0,0,0) 397956.006 (*0.01) [76000] 

160 160 180 36( 3,33) - 37{ 2,36) (O,O,O) 1210.574 (*0.25) 176000J 
9( 2, 8) - IO( I, 9) (0,0,0) 3244.218 (*0.0l) [76000] 

20( 3,17) - 2I( 2,20) (0,0,0) 5070.838 ('0.01) [76000] 

J. Phys. Chem. Itef. Data, Vol. 7, No.4, 1978 



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1727 

TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species }'(K~,K'.J - r (K~,K"J (v"v2,v,) Frequency (Une.) Reference 

(MHz) (MHz) 

160 160 180 4O( 6,35) - 41( 5,36) (0,0,0) 6455.915 (*0.02) [76000] 
4( 0, 4) - 3( I, 3) (0,0,0) 6462.134 (*2E-3) [76000] 

42( 5,38) - 41( 6,35) (0,0,0) 7182.892 ('0.03) [76000] 
26( 4,22) - 27( 3,25) (0,0,0) 9225.728 (*0.01) [76000] 
22( 2,21) - 21( 3,18) (0,0,0) 9642.352 (*0.01) [76000] 
33( 5,28) - 34( 4,31) (0,0,0) 9823.307 (*0.01) [76000] 
28( 3,26) - 27( 4.23) (0,0,0) ll812.912 ('0.01) [76000] 
18( 2,16) - 17( 3.15) (0,0,0) 11826.468 (*0.01) [76000] 
32( 5,28) - 33( 4,29) (0,0,0) 12321.427 ('0.01) [76000] 
35( 4,32) - 34( 5,29) (0,0,0) 14042.633 (*0:01) [76000] 
36( 2,35) - 35( 3.32) (0,0,0) 14871.764 ('0.18) [76000] 
26( 3,23) - 25( 4,22) (0,0,0) 15084.688 (*0.01) [76000] 
24( 4,21) - 25( 3,22) (0,0,0) 15969.149 (*0.01) [76000] 
34( 4,30) - 33( 5,29) (0,0,0) 17147.114 (*0.01) [76000) 
4O( 6,34) - 41( 5,37) (0,0,0) 18026.365 ('0.02) [76000] 

2( 1, 2) - 3( 0, 3) (0,0,0) 19263.50 ( 0.03) [73042] 
37( 3,34) - 38( 2,37) (0,0,0) 19347.855 ('0.33) [76000J 
16( 3,14) - 17( 2,15) (0,0,0) 20076.27 ( 0.03) [73042] 
19( 3,16) - 20( 2,19) (0,0,0) 21085.82 ( 0.03) [73042) 
42( 5,37) - 4l( 6,36) (0,0,0) 21683.699 (*0.03) [76000] 
23( 2,22) - 22( 3,19) (0,0,0) 22916.17 ( 0.03) 173042] 
17( 2,15) - 18( l,18) (0,0,0) 26388.441 ('0.01) [76000J 
16( 2,14) - 17( 1,17) (0,0,0) 26689.83 ( 0.03) [73042] 

Il( 1,10) - 10( 2, 9) (0,0,0) 27607.88 ( 0.03) [73042) 
18( 2,16) - 19( 1,19) (0,0,0) 28239.164 (*0.01) [76000] 
35( 2,34) - 34( 3,31) (0,0,0) 28816.672 (*0.13) /76000] 
15( 2,13) - 16( 1,16) (0,0,0) 29111.14 ( 0.03) [73042] 
25( 4,21} - 26( 3,24) (0,0,0) 30877.75 ( 0.03) 173042J 
29( 3,27) - 28( 4,24) (0,0,0) 32138.23 ( 0.03) [73042) 

19( 2,17) - 20( 1,20) (0,0,0) 32253.42 ( 0.03) [73042] 
43( 5,39) - 42( 6,36) (0,0,0) 32326.576 (*0.03) [76000] 

5( 0, 5) - 4( 1, 4} (O,O,O) 32743.19 ( 0.03) [73042J 
8( 2, 7) - 9( 1, 8) (0,0,0) 33537.19 ( 0.03) [73042] 

14( 2,12) - IS( 1,15) (0,0,0) 33598.92 ( 0.03) [73042] 
32( 5,27) - 33( 4,30) (0,0,0) 33930.781 (*0.01) [76000J 
39( 6,34) - 4O( 5,.35) (0,0,0) 34103.100 (*0.02) [76000J 
24( 2,23) - 23( 3,20) (0,0,0) 34612.00 ( 0.03) [73042] 
36( 4,33) - 35( 5,30) (0,0,0) 37606.632 ('0.01) [76000] 
18( 3,15) - 19( 2,18) (0,0,0) 38268.50 ( 0.03) [73042] 
20( 2,18) - 21( 1,21) (0,0,0) 38423.30 ( 0.03) [73042] 

38( 3,35) - 39( 2,38) (0,0,0) 39445.405 (*0.44) [76000] 

13( 2,1l) - 14( 1,14) (0,0,0) 40078.97 ( 0.03) [73042J 

34( 2,33) - 33( 3,30) (0,0,0) 40555.457 (*0.09) [76000] 

31( 5,27) - 32( 4,28) (0,0,0) 41063.997 ('0.01) [760ooJ 

39( 6,33) - 40( 5.36) (0,0,0) 43271.063 ('0.02) [76000] 

I( 1, I) - 2( 0, 2) (0,0,0) 44383.45' ( 0.03) [730421 

25( 2,24) - 24( 3.21) (0,0,0) 44593.96 ( 0.03) [73042] 

19( 2,17) - l8( 3,16) (0,0,0) 44626.17 ( 0.03) [73042J 

23( 4,20) - 24( 3,21) (0,0,0) 46086.69 ( 0.03) [73042] 

21( 2,19) - 22( 1,22) (0,0,0) 46723.20 ( 0.03) [73042J 

27( 3,24) - 26( 4.23) (0,0,0) 47129.29 ( 0.03) [73042] 

35( 4,31) - 34( 5,30) (0,0,0) 47419.02 ( 0.03) [73042J 

12( 2,10) - 13( 1,13) (0,0,0) 48458.39 ( 0.03) [730421 

33( 2,32) - 32( 3.29) (0,0,0) 50035.051 (*0.06) [76000] 

43( 5,38) - 42( 6,37) (0,0,0) 50376.737 (*0.04) [76000] 

IS( 3,13) - 16( 2,14) (0,0,0) 51069.52 ( 0.03) [73042J 

30( 3,28) - 29( 4,25) (0,0,0) 51641.84 ( 0.03) [73042] 

26( 2,25) - 25( 3,22) (0,0,0) 52731.82 ( 0.03) [73042] 

24( 4,20) - 25( 3,23) (0,0,0) 53051.59 ( 0.03) [73042] 

17( 3,14) - 18( 2,17) (0,0,0) 56490.449 ('0.01) [76000] 

22( 2,20) - 23( 1,23) (0,0,0) 57112.189 (*0.02) [76000] 

32( 2,31) - 3l( 3,28) (0,0,0) 57219.926 ('0.03) [76000J 

31( 5,26) - 32( 4,29) (0,0,0) 58226.29 ( 0.03) [73042] 

III 2, 9) - 12( 1,12) (0,0,0) 58628.49 ( 0.03) [73042] 

27( 2.26) - 26( 3,23) (0,0,0) 58905.53 ( 0.03) [730421 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species f(K'..,K,) - J"(K~.K",J (v"v2,vg) Frequency (Unc.) Reference 
(MHz) (MHz) 

160 160 180 12( I,ll) - Il( 2,10) (0,0,0) 58989.60 ( 0.03) [73042] 
6( 0, 6) - 5( 1, 5) (0,0,0) 59518,16 ( 0.03) [73042] 

37( 4,34) - 36( 5,31) (0,0,0) 6OS01.03 ( 0.03) (73042) 
3S( 6,33) - 39( 5,34) (0,0,0) 61313.47 ( 0.03) (73042) 
39( 3,36) -' 40( 2,39) (0,0,0) 61397.725 (·0.57) [76000] 
31( 2,30) - 30( 3,27) (0,0,0) 62093.95 ( 0.03) [73042] 
2S( 2,27) - 27( 3,24) (0,0,0) 63008.18 ( 0.03) [73042] 

7( 2, 6) - S( 1, 7) (0,0,0) 63245.94 ( 0.03) [73042] 
30( 2,29) - 29( 3,26) (0,0,0) 64661.90 ( 0.03) [73042] 
29( 2,28) - 28( 3,25) (0,0,0) 64950.33 ( 0.03) [73042] 
38( 6,32) - 39( 5,35) (0,0,0) 68525.650 (·0.02) [76000] 
30( 5,26) - 31( 4,27) (0,0,0) 69156.36 ( 0.03) [73042] 
23( 2,21) - 24{ 1,24) (0,0,0) 69535.47 ( 0.03) [73042] 
31( 3,29) - 30( 4,26) (0,0,0) 70207.56 ( 0.03) [73042] 
lOt 2, 8) - H( I,ll) (0,0,0) 70469.08 ( 0.03) [73042] 
22( 4,19) - 23( 3,20) (0,0,0) 75333.51 ( 0.03) [73042] 
16( 3,13) - 17( 2,16) (0,0,0) 75630.18 ( 0.03) [73042] 
23( 4,19) - 24{ 3,22) (0,0,0) 75664.21 ( 0.03) [73042] 
20( 2,18) - 19( 3,17) (0,0,0) 78295.95 ( 0.03) [73042] 
36( 4,32) - 35( 5,31) (0,0,0) 78571.27 ( 0.03) [73042] 
28( 3,25) - 27( 4,24) (0,0,0) 80205.621 (*0.01) [76000] 
14{ 3,12) - 15( 2,13) (0,0,0) 81156.991 (·0.01) [76000] 
30( 5,25) - 31( 4,28) (0,0,0) 82662.967 (·0.01) [76000] 
38( 4,35) - 37( 5,32) (0,0,0) 83550.628 (·0.02) [76000) 
9( 2, 7) - 10( 1,10) (0,0,0) 83853.097 (*0.01) [76000] 

24{ 2,22) - 25( 1,25) (0,0,0) 83926.066 (*0.03) [76000] 
40( 3,37) - 41( 2,40) (0,0,0) 85089.599 (·0.73) [76000] 

7( 0, 7) - 6( 1, 6) (0,0,0) 86715.404 (·4E-3) [76000] 
32( 3,30) - 31( 4,27) (0,0,0) 87711.449 (*0.01) [76000] 
37( 6,32) - 38( 5,33) (0,0,0) 88137.290 (*0.0l) [76000] 
13( 1,12) - 12( 2,11) (0,0,0) 90866.532 (*0.01) [76000] 
6( 2, 5) - 7( 1, 6) (0,0,0) 92349.015 (*5E-3) [76000J 
1( 1, 0) ~ 1( 0, 1) (0,0,0) 93354.479 (*2E-3) [76000J 

37( 6,31) - 38( 5,34) (0,0,0) 93768.754 ("0.01) [76000J 
2( I, 1) - 2( 0, 2) (0,0,0) 94748.704 ("2E-3) [76000J 

15( 3,12) - 16( 2,15) (0,0,0) 95574.373 ('0.01) [76000] 
29( 5,25) - 30( 4,26) (0,0,0) 96671.051 ('0.01) [76000] 

3( 1, 2) - 3( 0, 3) (0,0,0) 96868.704 ('2E-3) [76000] 
22( 4,18) - 23( 3,21) (0,0,0) 98640.273 ("0.01) ~760001 

8( 2, 6) - 9( 1,9) (0,0,0) 98651.373 (*0.01) [76000] 
4( I, 3) - 4{ 0, 4) (0,0,0) 99748.641 (*2E-3) [76000] 

25( 2,23) - 26( 1,26) (0,0,0) 100206.512 (*0.05) [76000] 
5( 1, 4) - 5( 0, 5) (0,0,0) 103433.549 ("2E-3) [76000] 

21( 4,18) - 22( 3,19) (0,0,0) 103782.491 (*0.01) [76000] 
33( 3,31) - 32( 4,28) (0,0,0) 104023.034 ('0.01) (76000] 
39( 4,36) - 38( 5,33) (0,0,0) 105772.423 ('0.02) [76000] 
29( 5,24) - 30( 4,27) (0,0,0) 107200.012 ('0.01) [76000] 

6( 1, 5) - 6( 0, 6) (0,0,0) 107978.674 (*3E-3) [76000] 
13( 3,Il) - 14{ 2,12) (0,0,0) 110359.375 ("0.01) [76000] 
41( 3,38) - 42( 2,41) (0,0,0) 110397.004 ('0.92) [76000] 
37( 4,33) - 36( 5,32) (0,0,0) 110677.739 ('0.02) [76000J 
21( 2,19) - 20( 3,18) (0,0,0) 112796.837 (*0.01) [76000] 

7( 1, 6) - 7( 0, 7) (0,0,0) 113448.363 (*3E-3) [76000J 
8( 0, 8) - 7( I, 7) (0,0,0) 114253.419 ('5E-3) [76000] 

29( 3,26) - 28( 4,25) (0,0,0) 114338.758 (*0.01) [76000] 
36( 6,31) - 37( 5,32) (0,0,0) 114619.458 (*0.01) [76000J 

7( 2, 5) - 8( I, 8) (0,0,0) 114737.430 (*0.01) [760001 
I( 1, 1) ;- O( 0, 0) (0,0,0) 115779.78 ( 0.06) [730421 

14{ 3,11) - 15( 2,14) (0,0,0) 116218.20 ( 0.06) [73042J 
26( 2,24) - 27( 1,27) (0,0,0) 118289.271 ('0.07) [76000J 
36( 6,30) - 37( 5,33) (0,0,0) 118982.80 ( 0.06) [73042] 
34{ 3,32) - 33( .4,29) (0,0,0) 119006.48 ( 0.06) [73042] 

8( 1, 7) - 8( 0, 8) (0,0,0) 119914.35 ( 0.06) [73042] 
5( 2, 4) - 6( 1, 5) (0,0,0) 120828.50 ( 0.06) \730421 

21( 4,17) - 22( 3,20) (0,0,0) 121912.86 ( 0.06) [73042J 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species f(K~,K'J - j*(K~,K"J (v"V2,V3) Frequency (Une.) Reference 
(MHz) (MHz) 

160 160 180 14( 1,13) - 13! 2,12) (0,0,0) 123198.64 ( 0.06) [73042] 
28( 5,24) - 29( 4,25) (0,0,0) 123675.% ( 0.06) [730421 
4O( 4,37) - 39( 5,34) (0,0,0) 127375.470 ('0.02) [76000J 

9( 1, 8) - 9( 0, 9) (0,0,0) 127453.4]3 (*4E-3) {76000] 
20( 4,17) - 2l( 3,18) (0,0,0) 131511.46 ( 0.06) (730421 
28( 5,23) - 29( 4,26) (0,0,0) 131802.48 ( 0.06) {73042] 

6( 2, 4) - 7( 1, 7) (0,0,0) 131991.28 ( 0.06) [73042J 
35{ 3,33) - 34{ 4,30) (0,0,0) 132522.25 ( 0.06) [73042J 
1O( 1, 9) - W( 0,10) (0,0,0) 136143.99 ( 0.06) [730421 
42( 3,39) - 43( 2,42) (0,0,0) 137187.887 ('0.14) [76000J 
13( 3,10) - 14( 2,13) (0,0,0) 137465.697 ('0.01) [76000] 
27( 2,25) - 28( 1,28) (0,0,0) 138077.680 ('0.10) [76000J 

2( 1, 2) - l( 0, 1) (0,0,0) 138205.112 ('3E-3) !76000] 
I2( 3,10) - 13( 2,11) (0,0,0) 138714.65 ( 0.06) [73042J 
35( 6,30) - 36( 5,31) (0,0,0) 140799.89 ( 0.06) [73042} 

9( 0, 9) - B( 1, 8) (0,0,0) 142043.27 ( 0.06) [73042J 
38( 4,34) - 37( 5,33) (0,0,0) 143806.36 ( 0.06) [73042] 
35( 6,29) - 36( 5,32) (0,0,0) 144153.55 ( 0.06) 173042] 
36( 3,34) - 3S( 4,31) (0,0,0) 144429.48 ( 0.06) [73042J 
20{ 4,16) - 2l( 3,19) (0,0,0) 145422.15 ( 0.06) [73042] 
Il( 1,10) - Il( 0,11) (0,0,0) 146062.44 ( 0.06) [73042] 
22( 2,20) - 2l( 3,19) (0,0,0) 148079.605 (*0.01) [76000] 
41( 4,38) - 4O( 5,35) (0,0,0) 148260.77 ( 0.06) [73042] 

4( 2, 3) - 5( 1, 4) (0,0,0) 148669.18 ( 0.06) [730421 
30( 3,27) - 29( 4,26) (0,0,0) 149536.93 ( 0.06) [73042] 
27( 5,23) - 28( 4,24) (0,0,0) 150233.67 ( 0.06) [73042J 

5( 2, 3) - 6( 1, 6) (0,0,0) 150302.66 ( 0.06) [73042J 
37( 3,35) - 36( 4,32) (0,0,0) 154588.566 (00.02) [760ooJ 
15( 1,14) - 14( 2,13) (0,0,0) 155939.89 ( 0.06) [73042J 
42( 7,36) - 43( 6,37) (0,0,0) 156336.754 (*0.03) [76000J 
27( 5,22) - 28( 4,25) (0,0,0) 156440.76 ( 0.06) [73042] 
12( I,ll) - 12( 0,12) (0,0,0) 157278.14 ( 0.06) [73042] 
42( 7,35) - 43( 6,38) (0,0,0) 157646.814 ('0.03) [76000J 
19( 4,16) - 20( 3,17) (0,0,0) 158599.51 ( 0.06) [73042] 
12( 3, 9) - 13( 2,12) (0,0,0) 159229.44 ( 0.06) [73042J 
28( 2,26) - 29( 1,29) (0,0,0) 159466.359 ('0.14) [76000] 

3( I, 3) - 2( 0, 2) (0,0,0) 159946.55 ( 0.06) [73042] 
38( 3,36) - 37( 4,33) (0,0,0) 162864.223 (*0.04) [76000] 
Il( 3, 9) - 12( 2,10) (0,0,0) 166276.869 (*0.01) [76000] 
34( 6,29) - 35( 5,30) (0,0,0) 166713.934 (·0.01) [76000] 
42( 4,39) - 41( 5,36) (0,0,0) 168321.440 (00.02) [76000J 
19( 4,15) - 20( 3,18) (0,0,0) 169116.010 (*0.01) [76000J 
39( 3,37) - 38( 4,34) (0,0,0) 169129.027 (*0.06) [76000J 
34( 6,28) - 3S( 5,31) (0,0,0) 169270.027 ('0.01) [76000J 

4( 2, 2) - 5( I, 5) (0,0,0) 169573.576 (*4E-3) [76000] 
13( 1,12) - 13( 0,13) (0,0,0) 169848.879 (*0.0l) [76000] 
W( 0,10) - 9( 1, 9) (0,0,0) 169990.763 ('0.01) [76000J 
43( 3,41) - 42( 4,38) (0,0,0) 171994.792 (*0.26) [76000J 
4O( 3,38) - 39( 4,35) (0,0,0) 173266.841 (*0.09) [76000J 
42( 3,40) - 41( 4,37) (0,0,0) 174773.417 (*0.19) [76000] 
4l( 3,39) - 4O( 4,36) (0,0,0) 175176.220 (*0.13) [76000] 

3( 2, 2) - 4( 1, 3) (0,0,0) 175858.42 ( 0.10) [73042] 
26( 5.22) - 27( 4,23) (0,0,0) 176401.20 ( 0.10) [73042J 
39( 4,35) - 38( 5,34) (0,0,0) 178016.237 (·0.04) [76000J 

4( I, 4) - 3( 0, 3) (0,0,0) 181023.45 ( 0.10) [73042J 
26( 5,21) - 27( 4,24) (0,0,0) 181090.12 ( 0.10) [73042] 
lI( 3, 8) - 12( 2,] 1) (0,0,0) 18]430.479 (*0.01) [76000] 
41( 7,35) - 42( 6,36) (0,0,0) 181910.559 ('0.03) [76000] 

29( 2,27) - 30( 1,30) (0,0,0) 182341.580 (00.19) [76000] 

41( 7,34) - 42( 6,37) (0,0,0) 182908.21 ( 0.10) [73042] 
14( 1,13} - 14( 0,14) (0,0,0) ]83815.99 ( 0.10) [73042] 

23( 2,21) - 22( 3,20) (0,0,0) 184087.108 (*0.0l) [76000] 

181 4,15) - 19( 3,16) (0,0,0) 185124.46 ( 0.10) [73042] 
31( 3,28) - 30( 4,27) (0,0,0) 185791.013 (*0.01) [76000] 
43( 4,40) - 42( 5,37) (0,0,0) 187442.74 ( 0.10) [730421 
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TABLE 53.4. The microwave spectrum of Oa-Continued 

Isotopic species J'(K~,K'J ~ r (K~,K".J (V I ,v2,vsl Frequency (Unc.) Reference 
(MHz) (MHz) 

160160180 16( 1,15) - IS( 2,14) (0,0,0) 189037.630 ("0.01) [76000] 
3( 2, 1) - 4( I, 4) (0,0,0) 189719.838 ('4E-3) [76000] 

33( 6,28) - 34( 5,29) (0,0,0) 192392.492 ('0.01) [76000] 
18( 4,14) - 19( 3,17) (0,0,0) 192949.008 (*0.01) [76000J 
10( 3, 8) - lI( 2. 9) (0,0,0) 193113.551 (*0.01) [760ooJ 
33( 6,27) - 34( 5,30) (0,0,0) 194323.639 ('0.01) [760ooJ 
1I( 0,11) - 1O( 1,10) (0,0,0) 197999.560 ('0.01) [76000J 
15( 1,14) - 15( 0,15) (0,0,0) 199200.191 ('0.01) [76oo0J 

5( I, 5) - 4( 0, 4) (0,0,0) 201466.886 (·0.01) [76000] 
25( 5,21) - 26( 4,22) (0,0,0) 202229.512 (·0.01) [76000] 

2( 2, I) - 3( I, 2) (0,0,0) 202385.572 (·5E-3) [76000J 
1O{ 3, 7) - H( 2,10) (0,0,0) 203997.969 ('0.01) [760001 
25{ 5,20) - 26( 4,23) (0,0,0) 205730.404 (·0.01) [760001 
30( 2,28) - 31( 1,31) (0,0,0) 206581.621 (·0.25) [76000] 
40( 7,34) - 41( 6,35) (0,0,0) 207330.516 (·0.03) [76000] 
40( 7,33) - 41( 6,36) (0,0,0) 208084.668 (·0.03) [76000J 

2( 2, 0) - 3( 1, 3) (0,0,0) 210672.385 (05E_3) [760001 
I7( 4,14) - IS( 3,15) (0,0,0) 211160.865 (·0.01) [760001 
40( 4,36) - 39( 5,35} (0,0,0) 213354.917 (*0.05) [76000] 
16( 1,15) - 16( 0,16) (0,0,0) 215998.726 ("0.01) [760001 
17( 4,13) - 18( 3,16) (0,0,0) 216882.207 (*0.01) [76000] 
32( 6,27) - 33( 5,28) (0,0,0) 217862.725 ('0.01) [76000J 

9( 3, 7) - 1O( 2, 8) (0,0,0) 219302.639 ('0.01) [76000J 
. 32( 6,26) - 33( 5,29) (0,0,0) 219308.322 (*0.01) [76000J 

24( 2,22) - 23( 3,21) (0,0,0) 220755.690 ("0.01) [76000] 
6( I, 6) - 5( 0, 5) (0,0,0) 221319.72 ( 0.10) [73042] 

17( 1,16) - 16( 2,15) (0,0,0) 222432.264 ('0.01) [76000] 
32( 3,29) - 3I( 4,28) (0,0,0) 223075.308 (*0.01) [76000] 
12( 0,12) - ll( I,ll) (0,0,0) 225974.92 ( 0.10) [73042] 
9( 3, 6) - 10( 2, 9) (0,0,0) 226868.662 (·0.01) [76000] 

24( 5,20) - 2S( 4,21) (0,0,0) 227764.025 (00.01) [76000] 
24( 5,19) - 2S( 4,22) (0,0,0) 230345.525 (*0.01) [76000] 
31( 2,29) - 32( 1,32) (0,0,0) 232057.254 (*0.33) [76000] 
16( 2,14) - 16( 1,15) (0,0,0) 232525.09 ( 0.10) [73042] 
39( 7,33) - 40( 6,34) (0,0,0) 232610.637 (00.03) [76000] 
17( 2,15) - l7{ 1,16) (0,0,0) 232723.674 (·0.01) [76000] 
39( 7,32) - 40( 6,35) (0,0,0) 233176.406 ('0.03) [76000] 
15( 2,13) - 15( 1,14) (0,0,0) 233351.16 ( 0.10) [73042] 
IS( 2,16) - 18( 1,17) (0,0,0) 234056.06 ( 0.10) [73042] 
17( 1,16) - 17( 0,17) (0,0,0) 234183.60 ( 0.10) [73042] 
14( 2,12) - 14( 1,13) (0,0,0) 235082.09 ( 0.10) [73042] 
19( 2,17) - 19( 1,18) (0,0,0) 236620.94 ( 0.10) [73042J 
16( 4,13) - H( 3,14) (0,0,0) 236778.387 (*0.01) [76000] 
13( 2,11) - 13( 1,12) (0,0,0) 237587.28 ( 0.10) [73042] 
20( 2,18) - 20( 1,19) (0,0,0) 240507.479 (·0.01) [76000] 

7( 1, 7) - 6( 0, 6) (0,0,0) 240636.517 (*0.01) [76000J 
12( 2,10) - 12( I,ll) (0,0,0) 240727.174 (·0.01) [76000] 
16( 4,12) - 17( 3,15) (0,0,0) 240882.797 (·0.01) [76000] 
3I( 6,26) - 32( 5,27) (0,0,0) 243148.326 (*0.01) [76000] 
3I( 6,25) - 32( 5,28) (0,0,0) 244219.998 (*0.01) [76000J 
11( 2, 9) - Il( 1,10) (0,0,0) 244355.166 (*0.01) (76000) 
8( 3, 6) - 9( 2, 7) (0,0,0) 244928.482 (*0.01) [76000] 

21( 2,19) - 21( 1,20) (0,0,0) 245795.899 (*0.01) [76000] 
lOt 2, 8) - lO( 1, 9) (0,0,0) 248321.23 ( 0.12) [73042] 
41( 4,37) - 40( 5,36) (0,0,0) 249855.700 (*0.07) [76000) 

8( 3, 5) - 9( 2, 8) (0,0,0) 249986.49 ( 0.12) [73042] 
9( 2, 7) - 9( 1, 8) (0,0,0) 252475.21 ( 0.12) [73042] 

22( 2,20) - 22( 1,21) (0,0,0) 252558.00 ( 0.12) [73042] 
23( 5,19) - 24( 4,20) (0,0,0) 253044.65 ( 0.12) [73042] 
18( 1,17) - IS! 0,18) (0,0,0) 253701.48 ( 0.12) [73042] 
13( 0,13) - 12( 1,12) (0,0,0) 253827.69 ( 0.12) [73042] 
23( 5,18) - 24( 4,21) (0,0,0) 254922.990 (*0.01) [76000] 
18( 1,17) - 17( 2,16) (0,0,0) 256057.20 ( 0.12) 173042J 
8( 2, 6) - 8( 1, 7) (0,0,0) 256671.551 (*0.01) [76000] 

38( 7,32) - 39( 6,33) (0,0,0) 257763.270 (*0.03) [76000] 
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TABLE 53.4. The microwave spectrum of O,-Continued 

Isotopic species l(J(,K'~ - rrK~,K"J (V I,V2,V3) Frequency (Unc.) Reference 
(MHz) (MHz) 

160 160 180 25( 2,23) - 24{ 3,22) (0,0,0) 258016.42 ( 0.12) [73042] 
38( 7,31) - 39( 6,34) (0,0,0) 258184.346 . (*0.03) [76000] 
32( 2,30) - 33( 1,33) (0,0,0) 258632.439 (*0.43) [76000] 

8( 1, 8) - 7( 0, 7) (0,0,0) 259482.83 ( 0.12) [73042] 
7( 2, 5) - 7( I, 6) (0,0,0) 260771.94 ( 0.12) [73042] 

23( 2,21) - 23( 1,22) (0,0,0) 260856.62 ( 0.12) [73042) 
33( 3,30) - 32( 4,29) (0,0,0) 261348.68 ( 0.12) [73042] 
15( 4,12) - lO( 3,13) (0,0,0) 262040.713 (*0.01) [76000J 
6( 2, 4) - 6( I, 5) (0,0,0) 264649.10 ( 0.12) [73042] 

15( 4,1I) - 16( 3,14) (0,0,0) 264923.61 ( 0.12) [73042] 
5( 2, 3) - 5( I, 4) (0,0,0) 268188.86 ( 0.12) [73042] 

30( 6,25) - 3l( 5,26) (0,0,0) 268269.92 ( 0.12) [73042] 
30( 6,24) - 3I( 5,27) (0,0,0) 269056.29 ( 0.12) [73042] 

7( 3, 5) - 8( 2, 6) (0,0,0) 270077.90 ( 0.12) [73042) 
24( 2,22) - 24{ 1,23) (0,0,0) 270744.15 ( 0.12) [73042] 

4( 2, 2) - 4{ 1, 3) (0,0,0) 271291.82 ( 0.12) [73042] 
7( 3, 4) - 8( 2, 7) (0,0,0) 273302.15 ( 0.12) [73042] 
3( 2, 1) - 3( 1, 2) (0,0,0) 273874.57 ( 0.12) [73042] 

19( 1,18) - 19( 0,19) (0,0,0) 274474.98 ( 0.12) {73042] 
2( 2, 0) - 2( I, 1) (0,0,0) 275870.27 ( 0.12) [73042] 
9( 1, 9) - 8( 0, 8) (0,0,0) 277934.53 ( 0.12) [73042] 

22( 5,18) - 23{ 4,19) (0,0,0) 278106.33 ( 0.12) [73042] 
22( 5,17) - 23( 4,20) (0,0,0) 279453.56 ( 0.12) [73042J 

2( 2, 1) - 2( I, 2) (0,0,0) 279990.80 ( 0.12) [73042J 
14{ 0,14) - 13( 1,13) (0,0,0) 281477.84 ( 0.12) [73042] 
3( 2, 2) - 3( 1, 3) (0,0,0) 282069.16 ( 0.12) [73042] 

25( 2,23) - 25( 1,24) (0,0,0) 282261.09 ( 0.12) [73042] 
37( 7,31) - 38( 6,32) (0,0,0) 282799.328 (·0.03) [76000J 
37( 7,30) - 38( 6,33) (0,0,0) 283110.117 (*0.03) [76000) 

4{ 2, 3) - 4{ 1, 4) (0,0,0) 284845.86 ( 0.12) [73042] 
33( 2,31) - 34{ 1,34) (0,0,0) 286165.340 ('0.56) [76000] 
14{ 4,11) - 15( 3,12) (0,0,0) 287005.01 ( 0.12) [73042] 
42( 4,38} - 4l( 5,37) (0,0,0) 287535.850 (*0.10) [76000] 

5( 2, 4} - 5( 1, 5) (0,0,0) 288325.42 ( 0.]2) [73042] 
14{ 4,10) - 15( 3,13) (0,0,0) 288982.88 ( 0.12) [73042] 
19( 1,18) - 18( 2,17) (0,0,0) 289838.34 ( 0.12) (73042) 

6( 2, 5) - 6( I, 6) (0,0,0) 292512.78 ( 0.12) [73042] 
29( 6,24) - 30( 5,25} (0,0,0) 293245.67 ( 0.12) [73042] 
29( 6,23) - 30( 5,26) (0,0,0) 293816.402 (*0.01) [76000] 

6( 3, 4) - 7( 2, 5) (0,0,0) 294836.13 ( 0.12) [73042] 
26( 2,24) - 26( 1,25) (0,0,0) 295432.72 ( 0.12) [73042] 

26( 2,24) - 25( 3,23) (0,0,0) 295795.86 ( 0.12) [73042} 

lOt 1,10) - 9( 0, 9) (0,0,0) 296075.57 ( 0.12) [73042] 

20( 1,19) - 20( 0.20) (0,0,0) 296405.26 ( 0.12) (73042) 

6( 3, 3) - 7( 2, 6) (0,0,0) 296772.60 ( 0.12) [73042] 

7( 2, 6) - 7( 1, 7) (0,0,0) 297413.77 ( 0.12) [73042] 

34( 3,31) - 33( 4,30) (0,0,0) 300556.390 ("0.02) [76000] 

21( 5,17) - 22( 4,18) (O,O,O) 302979.31 ( 0.12) [73042] 

8( 2, 7) - 8( 1. 8) (0,0,0) 303033.87 ( 0.12) (73042) 

21( 5,16) - 22( 4,19) (0,0,0) 303930.75 ( 0.12) [73042J 

36( 7,30) - 37( 6,31) (0,0,0) 307728.492 (*0.04) [76000J 

36( 7,29) - 37( 6,32) (0,0,0) 307955.887 ('0.04) [76000] 

15( 0,15) - 14{ 1,14) (0,0,0) 308858.09 ( 0.12) [73042J 

9( 2, 8) - 9( J, 9) (0,0,0) 309378.98 ( 0.12) [73042] 

27( 2,25) - 27( 1,26) (0,0,0) 310267.38 ( 0.12) [73042) 

13( 4,10) - 14( 3,11) (0,0,0) 311722.05 ( 0.12) [73042J 

13( 4, 9) - 14{ 3,12) (0,0,0) 313043.20 ( 0.12) [73042] 

ll( I,ll) - lOt 0,10) (0,0,0) 313996.05 ( 0.12) [73042] 

34{ 2,32) - 35( 1,35) (0,0,0) 314509.734 ('0.70) [76000] 

lO( 2, 9) - lOt 1,10) (0,0,0) 316454.]0 ( 0.12) [73042] 

28( 6,23) - 29( 5,24) (O,O,O) 318090.94 ( 0.]2) [73042] 

28( 6,22) - 29( 5,25) (0,0,0) 318500.66 ( 0.12) [73042] 

5( 3, 3) - 6( 2, 4) (O,O,O) 319284.594 ('0.01) [76000] 

21( 1,20) - 2l( 0,21) (O,O,O) 319375.36 ( 0.12) [73042] 

5( 3, 2) - 6( 2, 5) (0.0,0) 320360.75 ( 0.15) [73042J 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species f(K~.K'.,J - J"(K~,K"+J (v.,V2,V3) Frequellcy (UIIC.) Reference 

(MHz) (MHz) 

'.0160'.0 20( 1,19) - 19{ 2,18) (0,0,0) 323696.163 (*0.01) [760001 

Il( 2,10) - 11( I,ll) (0,0,0) 324263.443 ('0.01) [76000] 

2( 2, 1) - I( I, 0) (0,0,0) 324841.416 (*0.01) [76000] 

2( 2, 0) - I( I, 1) (0,0,0) 326235.54 ( 0.15) [73042J 

43( 4,39) - 42( 5,38) (0,0,0) 326395.406 (*0.13) [76000] 

28( 2,26) - 28( 1,27) (0,0,0) 326752.326 ('0.01) [76000] 

20( 5,16) - 2I( 4,17) (0,0,0) 327689.934 (*0.01) [76000] 

20( 5,15) - 21( 4,18) (0,0,0) 328350.61 ( 0.15) [73042J 

12( 1,12) - H( O,ll) (0,0,0) 331789.04 ( 0.15) [73042] 

35( 7,29) - 36( 6,30) (0,0,0) 332559.395 ('0.04) [76000] 

35( 7,28) - 36( 6,31) (0,0,0) 332724.250 (*0.04) [76000] 

12( 2,11) - 12( 1,12) (0,0,0) 332810.014 (*0.01) [760001 
27( 2,25) - 26( 3,24) (0,0,0) 334016.48 ( 0.15) [73042] 

I6( 0,16) - 151 1,15) (0,0,0) 335915.591 ('0.01) [76000] 

12( 4, 9) - 13( 3,10) (0,0,0) 336235.738 (*0.01) [76oo0J 
12( 4, 8) - 13( 3,1I) (0,0,0) 337091.797 ('0.01) [76000J 

35( 3,32) - 34{ 4,31) (0,0,0) 340632.145 (*0.03) [76000J 
13( 2,12) - 13( 1,13) (0,0,0) 342095.182 ('0.01) [76000J 
27( 6,22) - 28( 5,23) (0,0,0) 342819.887 (*0.02) [76000J 
27( 6,21) - 28( 5,24) (0,0,0) 343110.176 (*0.02) [76000] 
22( 1,21) - 22( 0,22) (0,0,0) 343254.587 (*0.01) [76000] 

4{ 3, 2) - 5( 2, 3) (0,0,0) 343496.945 (*0.01) [76000J 
35( 2,33) - 36( 1,36) (0,0,0) 343516.840 (*0.88) (76000) 

4{ 3, 1) - 5( 2, 4) (0,0,0) 344035.059 ('0.01) (76000) 
29( 2,27) - 29( 1,28) (0,0,0) 344853.469 ('0.02) [76000] 
42( 8,35) - 43( 7,36) (0,0,0) 346530.801 (*0.10) [76000] 
42( 8,34) - 43( 7,37) (0,0,0) 346594.074 (*0.10) [760001 

3( 2, 2) - 2( 1, 1) (0,0,0) 347267.044 (*0.01) (76000) 
13( 1,13) - 12( 0,12) (0,0,0) 349546.895 (*0.01) [76000) 
3( 2, 1) - 2( 1, 2) (0,0,0) 351479.816 (*0.01) [760001 

14{ 2,13) - 14{ 1,14) (0,0,0) 352Il8.35 ( 0.15) [73042] 
19( 5,15} - 20( 4,16) (0,0,0) 352260.723 (*0.01) [76000J 
19( 5,14) - 20( 4,17) (0,0,0) 352711.137 (*0.01) (76000) 
31( 3,28) - 31( 2,29) (0,0,0) 353247.273 (*0.03) [76000] 
30( 3,27) - 30( 2,28) (0,0,0) 353529.494 (·0.03) [76000] 
32( 3,29) - 32( 2,30) (0,0,0) 354471.668 (*0.04) [76000] 
29( 3,26) - 29( 2,27) (0,0,0) 355208.68 ( 0.15) (73042) 
33( 3,30) - 33( 2,31) (0,0,0) 357298.419 ('0.05) (76000) 
34{ 7,28) - 35( 6,29) (0,0,0) 357299.754 ('0.05) [76000] 
34{ 7,27) - 35( 6,30) (0,0,0) 357418.125 (*0.05) [76000] 
21( 1,20) - 20( 2,19) (0,0,0) 357544.71 ( 0.15) [73042] 
28( 3,25) - 28( 2,26) (0,0,0) 358161.46 ( 0.15) [73042] 
Il( 4, 8) - 12( 3, 9) (0,0,0) 360584.13 ( 0.15) [73042] 
H( 4, 7) - 12( 3,10) (0,0,0) 361119.687 (*0.01) [76000J 
34{ 3,31) - 34{ 2,32) (0,0,0) 361809.72 ( 0.15) [73042J 
27( 3,24) - 27( 2,25) (0,0,0) 362250.02 ( 0.15) [73042J 
17( 0,17) - 16( 1,16) (0,0,0) 362613.44 ( 0.15) [73042J 
15( 2,14) - lS( 1,15) (0,0,0) 362876.70 ( 0.15) [73042] 
30( 2,28) - 30( 1,29) (0,0,0) 364513.29 ( 0.15) [73042J 
26( 3,23) - 26{ 2,24) (0,0,0) 367323.91 ( 0.15) [73042] 
14{ 1,14) - 13( 0,13) (0,0,0) 367357.21 ( 0.15) [73042] 
26( 6,21) - 27( 5,22) (0,0,0) 367444.09 ( 0.15) [73042] 

3( 3, 1) - 4{ 2, 2) (0,0,0) 367538.613 (*0.01) (76000) 
26( 6,20) - 27( 5,23) (0,0,0) 367647.312 ('0.02) [76000] 

3( 3, 0) - 4{ 2, 3) (0,0,0) 367769.223 ('0.01) [76000] 
23( 1,22) - 23( 0,23} (0,0,0) 367902.69 ( 0.15) [73042J 
35( 3,32) - 35( 2,33) (0,0,0) 368074.31 ( 0.15) [73042] 

4{ 2, 3) - 3( I, 2) (0,0,0) 369000.69 ( 0.15) [730421 
41( 8,34) - 42( 7,35) (0,0,0) 371259.230 ('0.11) [760001 
4l{ 8,33) - 42( 7,36) (0,0,0) 371305.082 (·0.11) [760001 
28( 2,26) - 27( 3,25) (0,0,0) 372596.946 (·0.0l) [76000J 
36( 2,34) - 37( 1,37) (0,0,0) 373037.633 (*0.09) [76000J 
25( 3,22) - 25( 2,23) (0,0.0) 373221.63 ( 0.15) [73042] 
16( 2,15) - 16( 1,16) (0,0,0) 374364.80 ( 0.15) [73042] 
36( 3,33) - 36( 2,34) (0,0,0) 376148.234 ('0.08) [76000J 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species IrK:,/('.J - J" (K~,K~) (vl'v2,v,) Frequency (Unc.) Reference 
(MHz) (MHz) 

1601"0180 18( 5,14) - 19( 4,15) (0,0,0) 376711.176 (*0.01) [76000] 
18( 5,13) - 19( 4,16) (0,0,0) 377012.102 (*0.01) [76000] 

4( 2, 2) - 3( I, 3) (0,0,0) 377502.58 ( 0.15) [73042J 
24( 3,21) - 24( 2,22) (O,O,O) 379772.93 ( 0.15) [73042] 
36( 3,33) - 35( 4,32) (0,0,0) 381500.031 (*0.04) [76000] 
33( 7,27) - 34( 6,28) (0,0,0) 381956.531 (*0.05) [76000] 
33( 7,26) - 34( 6,29) (0,0,0) 382040.664 (*0.05) [76000] 
lOt 4, 7) - ll( 3, 8) (0,0,0) 384799.492 (*0.01) [76000] 
lOr 4, 6) - Il( 3, 9) (O,O,O) 385121.039 (*0.0l) [76000] 
15( 1,15) - 14( 0,14) (0,0,0) 385299.156 (*0.01) [76000] 
3I( 2,29) - 31( 1,30) (0,0,0) 385651.148 (*0.03) [76000] 
37( 3,34) - 37( 2,35) (0,0,0) 386071.554 (*0.09) [76000] 
17( 2,16) - 17{ 1,17) (0,0,0) 386574.458 (*0.0l) [76000] 
23( 3,20) - 23( 2,21) (0,0,0) 386802.078 (*0.01) [76000] 
18( 0,18) - 17( 1,17) (0,0,0) 388930.092 (*0.01) [76000] 

5( 2, 4) - 4( 1, 3) (0,0,0) 390043.630 (*0.01) [76000] 
22( 1,21) - 21( 2,20) (0,0,0) 391294.380 (·0.01) [76000] 
25( 6,20) - 26( 5,21) (0,0,0) 391974.664 (·0.03) [76000) 
25( 6,19) - 26( 5,22) (0,0,0) 392114.742 (*0.03) [76000] 
24( 1,23) - 24( 0,24) (0,0,0) 393175.369 (*0.03) [76000] 
22( 3,19) - 22( 2,20) (0,0,0) 394132.548 (*0.01) [76000] 
40( 8,33) - 41( 7,34) (0,0,0) 395918.234 (·0.12) [76000] 
40( 8,32) - 41( 7,35) (0,0,0) 395951.184 (*0.12) [76000] 
38( 3,35) - 38( 2,36) (0,0,0) 397869.763 (*0.11) [76000] 
18( 2,17) - 18( 1,18) (0,0,0) 399494.699 (*0.01) [76000] 

1"01B0180 2l( 2,20) - 20( 3,17) (0,0,0) 20681.13 ( 0.03) [73042] 
15( 2,13) - 16( 1,16) (0,0,0) 22226.86 ( 0.03) [73042] 
16( 2,14) - 17( 1,17) (0,0,0) 22552.10 ( 0.03) [73042] 
14( 2,12) - 15( 1,15) (0,0,0) 24189.71 ( 0.03) [73042] 
17( 3,14) - 18( 2,17) (0,0,0) 24932.73 ( 0.03) [73042] 
17( 2,15) - 18( 1,18) (0,0,0) 25195.46 ( 0.03) [73042J 
17( 2,]5) - 16( 3,14) (0,0,0) 25257.46 ( 0.03) [73042] 
23( 4,19) - 24( 3,22) (0,0,0) 25387.65 ( 0.03) (73042) 
13( 2,11) - 14( 1,14) (0,0,0) 28384.01 ( 0.03) [73042J 
18( 2,16) - ] 9( ],19) (0,0,0) 30161.41 ( 0.03) [73042] 
22( 2,21) - 2l( 3,]8) (0,0,0) 32800.36 ( 0.03) [73042J 
12( 2,10) - 13( 1,13) (0,0,0) 34726.84 ( 0.03) 173042] 
32( 2,31) - 31( 3,28) (0,0,0) 35002.90 ( 0.03) [73042J 

1( 1, 1) - 2( 0, 2) (0,0,0) 36688.20 ( 0.03) [73042] 
27( 3,25) - 26( 4,22) (0,0,0) 37340.71 ( 0.03) [73042J 
19( 2,17) - 20{ 1,20) (0,0,0) 37431.09 ( 0.03) [73042] 
14( 3,12) - 15( 2,13) (0,0,0) 37977.84 ( 0.03) [73042J 
29( 5,24) - 30( 4,27) (0,0,0) 38503.62 ( 0.03) [73042] 

7( 2, 6) - 8( 1, 7) (0,0,0) 38859.57 ( 0.03) [73042] 
5( 0, 5) - 4( 1, 4) (0,0,0) 40475.34 ( 0.03) [73042) 

16( 3,13) - 17( 2,}6) (0,0,0) 42697.08 ( 0.03) [73042] 
23( 2,22) - 22( 3,19) (0,0,0) 43110.16 ( 0.03) [73042] 
II( 2, 9) - 12( 1,12) (0,0,0) 43111.53 ( 0.03) [73042] 
21( 4,18) - 22( 3,19) (0,0,0) 44127.00 ( 0.03) [73042] 
22( 4,18) - 23( 3,21) (0;0,0) 47553.44 ( 0.03) [73042J 
25( 3,22) - 24( 4,21) (0,0,0) 48659.58 ( 0.03) [73042] 
28( 5,24) - 29( 4,25) (0,0,0) 49173.62 ( 0.03) [73042J 
24( 2,23) - 23( 3,20) (0,0,0) 51457.30 ( 0.03) [73042] 
35( 6,.30) - 36( 5,31) (0,0,0) 51634.70 ( 0.03) [73042] 
Il( 1,10) - lOt 2, 9) (0,0,0) 52863.67 ( 0.03) [73042J 
lOt 2, 8) - H( I,ll) (0,0,0) 53411.52 ( 0.03) {73042] 
25( 2,24) - 24( 3,21) (0,0,0) 57700.10 ( 0.03) [73042] 
18( 2,16) - 17( 3,15) (0,0,0) 58314.18 ( 0.03) 173042J 
2l( 2,19) - 22( 1,22) (0,0,0) 58704.68 ( 0.03) [73042J 
29( 2,28) - 28( 3,25) (0,0,0) 59469.00 ( 0.03) [7.3042J 
15( 3,12) - 16( 2,15) (0,0,0) 61493.78 ( 0.03) [73042] 
26( 2,25) - 25( 3,22) (0,0,0) 61713.65 ( 0.03) [7.3042] 
28( 5,23) - 29( 4,26) (0,0,0) 62844.74 ( 0.03) [73042] 
27( 2,26) - 26( 3,:B) (0,0,0) 6.3394.28 ( 0.03) [73042J 

9( 2, 7) - lOt 1,10) (0,0,0) 65486.13 ( 0.03) [73042] 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species 

I 
f(K~JC~ - rrK~,K"~ (V j ,V2,vJ Frequency (Unc.) Reference 

(MHz) (MHz) 

.6
0

.8
0

18
0 6( 0, 6) - 5( I, 5) (0,0,0) 67283.39 ( 0.03) [73042] 

13( 3,11) - 14( 2,12) (0,0,0) 68133.10 ( 0.03) [73042] 
6( 2, 5) - 7( 1, 6) (0,0,0) 68208.59 ( 0.03) [73042] 

21( 4,17) - 22( 3.20) (0,0,0) 70178.48 ( 0.03) [73042] 
20( 4,17) - 21( 3,18) (0,0,0) 73105.58 ( 0.03) [73042] 
29( 3,27) - 28( 4,24) (0,0,0) 74821.06 ( 0.03) [73042] 
27( 5,23) - 28( 4,24) (0,0,0) 76828.73 ( 0.03) [73042] 
34( 6,29) - 3S( 5,30) (0,0,0) 78404.10 ( 0.03) [73042] 
8( 2, 6) - 9( 1, 9) (0,0,0) 79186.93 ( 0.03) [73042] 

35( 4,32) - 34( 5,29) (0,0,0) 79324.02 ( 0.03) [73042] 
27( 3,24) - 26( 4,23) (0,0,0) 115977.20 ( 0.06) [73042] 
19( 4,15) - 20( 3,18) (0,0,0) 116472.99 ( 0.06) [73042] 
13( 1,12) - 12( 2,11) (0,0,0) 116724.43 ( 0.06) [73042) 
32( 3,30) - 31( 4,27) (0,0,0) 121696.81 ( 0.06) [73042] 

8( 0, 8) - 7( 1, 7) (0,0,0) 122016.61 ( 0.06) [73042] 
9( 1, 8) - 9( 0, 9) (0,0,0) 122753.88 ( 0.06) [73042] 

12( 3, 9) - 13( 2,12) (0,0,0) 122782.98 ( 0.06) [73042J 
37( 4,34) - 36( 5,31) (0,0,0) 123171.92 ( 0.06) [73042) 

4( 2, 3) - 5( 1, 4) (0,0,0) 124919.88 ( 0.06) [73042] 
2( 1, 2) - 1( 0, 1) (0,0,0) 130027.19 ( 0.06) [73042] 

25( 5,21) - 26( 4,22) (0,0,0) 130486.76 ( 0.06) [73042] 
32( 6,27) - 33( 5,28) (0,0,0) 130883.57 ( 0.06) [73042] 
10( 1, 9) - IO( 0,10) (0,0,0) 132354.45 ( 0.06) [730421 
35( 4,31) - 34( 5,30) (0,0,0) 133644.15 ( 0.06) [73042] 
33( 3,31) - 32( 4,28) (0,0,0) 134195.48 ( 0.06) [73042] 
25( 5,20) - 26( 4,23) (0,0,0) 136429.96 ( 0.06) [73042] 
18( 4,14) - 19( 3,17) (0,0,0) 139999.97 ( 0.06) 173042] 
ll( 1,10) - ll( 0,11) (0,0,0) 143336.34 ( 0.06) [730421 
Il( 3, 8) - 12( 2,11) (0,0,0) 144468.34 ( 0.06) [730421 
4( 2, 2) - 5( 1, 5) (0,0,0) 147360.94 ( 0.06) [730421 

14( 1,13) - 13( 2,12) (0,0,0) 149328.44- ( 0.06) [73042] 
9( 0, 9) - 8( I, 8) (0,0,0) 149734.31 ( 0.06) [73042] 

28( 3,25) - 27( 4,24) (0,0,0) 151352.09 ( 0.06) [73042] 
3( 1, 3) - 2( 0, 2) (0,0,0) 151527.15 ( 0.06) [73042J 

1O( 3, 8) - Il( 2, 9) (0,0,0) 153048.05 ( 0.06) [73042J 
17( 4,14) - IS( 3,15) (0,0,0) 155370.07 ( 0.06) [73042] 
12( I,ll) - 12( 0,12) (0,0,0) 155768.28 ( 0.06) [73042] 
24( 5,20) - 25( 4,21) (0,0,0) 156632.64- ( 0.06) [73042] 
31( 6,26) - 32( 5,27) (0,0,0) 156680.21 ( 0.06) [73042] 

4( I, 4) - 3( 0, 3) (0,0,0) 172319.68 ( 0.10) 173042] 
10( 0,10) - 9( 1, 9) (0,0,0) 177538.61 ( 0.10) [73042] 
9( 3, 7) - lOt 2, 8) (0,0,0) 179704.41 ( 0.10) [73042] 

16( 4,13) - 17( 3,14) (0,0,0) H:I1537.22 ( 0.10) [73042] 
37( 7,30) - 38( 6,33) (0,0,0) 182027.88 ( 0.10) [73042] 
30( 6,25) - 31( 5,26) (0,0,0) 182229.78 ( 0.10) [73042] 
15( 1,14) - 14( 2,13) (0,0,0) 182301.41 ( 0.10) [73042] 
23( 5,19) - 24( 4,20) (0,0,0) 182406.21 ( 0.10) [73042J 
4O( 4,37) - 39( 5,34) (0,0,0) 182781.62 ( 0.10) [73042] 
30( 6,24) - 31( 5,27) (0,0,0) 183796.12 ( 0.10) [73042] 
14( 1,13) - 14( 0,14) (0,0,0) 185150.33 ( 0.10) [73042J 
16( 4,12) - 17( 3,15) (0,0,0) 187525.70 ( 0.10) [73042J 
15( 1,14) - 15( 0,15) (0,0,0) 202115.85 ( 0.10) [73042J 
19( 2,17) - 19( 1,18) (0,0,0) 222852.65 ( 0.10) [73042] 
10( 2, 8) - lOt 1, 9) (0,0,0) 224160.70 ( 0.10) [73042] 
30( 3,27) - 29( 4,26) (0,0,0) 225453.08 ( 0.10) [73042J 

9( 2, 7) - 9( 1, 8) (0,0,0) 228137.31 ( 0.10) [73042] 
20( 2,18) - 20( 1,19) (0,0,0) 229020.08 ( 0.10) 173042] 

8( 2, 6) - 8( 1, 7) (0,0,0) 232280.10 ( 0.10) [73042] 
14( 4,11) - 15( 3,12) (0,0,0) 232497.93 ( 0.10) [73042J 
28( 6,22) - 29( 5,25) (0,0,0) 233523.25 ( 0.10) [73042J 

7( 3, 4) - 8( 2, 7) (0,0,0) 235103.62 ( 0.10) [73042] 
14( 4,10) - IS( 3,13) (0,0,0) 235392.12 ( 0.10) [73042] 
23( 2,21) - 22( 3,20) (0,0,0) 236109.50 ( 0.10) [73042] 

7( 2, 5) - 7( I, 6) (0,0,0) 236421.70 ( 0.10) [73042] 
17( 1,16) - 17( 0,17) (0,0,0) 240401.23 ( 0.10) [730421 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species J'(K~,K'+J - J"(K~,K"J (v1,v"v,J Frequency (Une.) Reference 
(MHz) (MHz) 

16
0

180 180 6( 2, 4) - 6( 1, 5) (0,0,0) 240406.06 ( 0.10) (73042) 
4( 2, 2) - 4( 1, 3) (0,0,0) 247355.11 ( 0.12) [73042] 

17( 1,16) - 16( 2,15) (0,0,0) 249060.07 ( 0.12) [73042] 
8( 1, 8) - 7( 0, 7) (0,0,0) 249416.74 ( 0.12) [73042J 
3( 2, ]) - 3( 1, 2) (0,0,0) 250091.4S ( 0.12) [73042J 
2( 2, 0) - 2( 1, 1) (0,0,0) 252217.22 ( 0.12) [73042] 
6( 3, 4) - 7( 2, 5) (0,0,0) 255970.10 ( 0.12) [73042] 
2( 2, 1) - 2( 1, 2) (0,0,0) 256629.81 ( 0.12) [73042] 

13( 4,10) - 14( 3,U) (0,0,0) 257437.42 ( 0.12) [73042] 
23( 2,21) - 23( 1,22) (0,0,0) 257541.56 ( 0.12) [73042] 
27( 6,22) - 28( 5,23) (0,0,0) 257679.28 ( 0.12) [73042] 
20( 5,16) - 21( 4,17) (0,0,0) 257992.23 (0.12) [73042] 
27( 6,21) - 28( 5,24) (0,0,0) 258259.87 ( 0.12) [73042J 

6( 3, 3) - 7( 2, 6) (0,0,0) 258396.67 ( 0.12) [73042] 
3( 2, 2) - 3( 1, 3) (0,0,0) 258858.27 ( 0.12) [73042J 

20( 5,15) - 2I( 4,18) (0,0,0) 259123.20 ( 0.12) [73042] 
13( 4, 9) - 14( 3,12) (0,0,0) 259372.70 ( 0.12) [73042J 
13( 0,13) - 12( 1,12) (0,0,0) 260402.09 ( 0.12) [73042] 
18( 1,17) - 18( 0,18) (0,0,0) 261550.84 ( 0.12) [73042] 
4( 2, 3) - 4( 1, 4) (0,0,0) 261836.4S ( 0.12) [7.3042J 

31 ( 3,28) - 30( 4,27) (0,0,0) 264086.64 ( 0.12) [73042] 

5( 2, 4) - 5( J, 5) (0,0,0) 265569.97 ( 0.]2) [73042] 
9( 1, 9) - 8( 0, 8) (0,0,0) 267545.24 ( 0.12) [73042] 
6( 2, 5) - 6( 1, 6) (0,0,0) 270065.02 ( 0.12) [73042] 

24( 2,22) - 24( 1,23) (0,0,0) 270552.37 ( 0.12) [73042] 

7( 2,~6) - 7( I, 7) (0,0,0) 275328.22 ( 0.12) [73042] 

8( 2, 7) - 8( 1, 8) (0,0,0) 281366.4S ( 0.12) [73042] 
33( 7,26) - 34( 6,29) (0,0,0) 281774.02 ( 0.12) [73042] 

5( 3, 2) - 6( 2, 5) (0,0,0) 281837.57 ( 0.12) [73042] 

12( 4, 9) - 13( 3,10) (0,0,0) 282099.96 ( 0.12) [73042] 

26( 6,21) - 27{ 5,22) (0,0,0) 282504.88 ( 0.12) [73042] 

18( 1,17) - 17( 2,16) (0,0,0) 282677.32 ( 0.12) [73042] 
19( 5,15) - 20( 4,16) (0,0,0) 282743.62 ( 0.12) [73042] 

26( 6,20) - 27( 5,23) (0,0,0) 282911.49 ( 0.12) [73042] 

19( 5,14) - 20( 4,17) (0,0,0) 283515.33 ( 0.12) [73042J 
19( 1,18) - 19( 0,19) (0,0,0) 283880.08 ( 0.12) [73042J 
25( 2,23) - 25( 1,24) (0,0,0) 285349.77 ( 0.12) [73042] 

lOt 1,10) - 9( 0, 9) (0,0,0) 285405.12 ( 0.12) [73042] 

14( 0,14) - 13( 1,13) (0,0,0) 287534.79 ( 0.12) [73042] . 

9( 2, 8) - 9( 1, 9) (0,0,0) 288185.76 ( 0.12) [73042J 

lOt 2, 9) - 10( 1,10) (0,0,0) 295791.68 ( 0.12) [73042] 

2( 2, 1) - l( I, 0) (0,0,0) 301092.94 ( 0.12) [73042] 

26( 2,24) - 26( 1,25) (0,0,0) 3019]8.69 ( 0.12) [73042J 

2( 2, 0) - I( 1, 1) (0,0,0) 302589.65 ( 0.12) [73042J 

1I( 1,11) - 1O( 0,10) (0,0,0) 303103.63 ( 0.12) [73042] 

32( 3,29) - 3l( 4,38) (0,0,0) 303685.74 (0.12) [73042] 

H( 2,10) - H( I,ll) (0,0,0) 304187.93 ( 0.12) [73042J 

4( 3, 2) - 5( 2, 3) (0,0,0) 304711.21 ( 0.12) [73042] 

4( 3, 1) - 5( 2, 4) (0,0,0) 305385.96 (0.12) [73042] 

ll( 4, 8) - 12( 3, 9) (0,0,0) 306537.74 ( 0.12) [73042J 

25( 6,20) - 26( 5,21) (0,0,0) 307198.60 ( 0.12) [73042] 

20( 1,19) - 20( 0,20) (0,0,0) 30724.3.83 ( 0.12) [73042J 

II( 4, 7) - 12( 3,10) (0,0,0) 307323.39 ( 0.12) [73042] 

18( 5,14) - 19( 4,15) (0,0,0) 307326.22 ( 0.12) [73042] 

25( 6,] 9) - 26( 5,22) (0,0,0) 307479.37 ( 0.12) [73042] 

25( 2,23) - 24( 3,22) (0,0,0) 311714.58 ( 0.12) [73042] 

12( 2,1l) - 12( 1,12) (0,0,0) 313376.41 ( 0.12) [73042J 

15( 0,15) - 14( 1,14) (0,0,0) 314310.79 ( 0.12) [73042] 

19( 1,18) - 18( 2,17) (0,0,0) 316.327.25 ( 0.12) [73042] 

12( 1,12) - 1I( 0,11) (0,0,0) 32074S.22 ( 0.12) [73042] 

30( 3,27) - 30( 2,28) (0,0,0) 325519.63 ( 0.15) [73042J 

26( 3,23) - 26( 2,24) (0,0,0) 327220.73 ( 0.15) [73042J 

3l( 3,28) - 31 ( 2,29) (0,0,0) 329236.28 ( 0.15) [73042] 

25( 3,22) - 25( 2,23) (0,0,0) 331134.58 ( 0.15) [73042] 

lOt 4, 6) - H( 3, 9) (0,0,0) 331267.54 ( 0.15) [73042] 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species f(K~,K'.J - J"(K~,K"J (V1,V2,vil) Frequency I (Un c.) Reference 
(MHz) • (MHz) 

160 180 180 21( 1,20) - 21( 0,21) (0,0,0) 331482.89 ( 0.15) [73042] 
17( 5,13) - IS( 4,14) (0,0,0) 331765.32 ( 0.15) [73042] 
14( 2,13) - 14( 1,14) (0,0,0) 334125.29 ( 0.15) [730421 
32( 3,29) - 32( 2,30) (0,0,0) 334810.58 ( 0.15) [73042J 
IS! 2,14) - 15( 1,15) (0,0,0) 345675.72 ( 0.15) [73042] 
14(. 1,14) - 13( 0,13) (0,0,0) 356274.72 ( 0.15) [73042J 
22( 1,21) - 22( 0,22) (0,0,0) 356430.51 ( 0.15) [73042] 
16( 2,15) - 16( 1,16) (0,0,0) 357997.84 ( 0.15) [73042] 
29( 2,27) - 29( 1,28) (0,0,0) 361677.43 ( 0.15) [730421 
17( 2,16) - 17( 1,17) (0,0,0) 371077.90 ( 0.12) [730421 

180 160 180 25( 4,22) - 26( 3,23) (0,0,0) 18379.93 ( 0.03) [73042] 
20( 3,17) - 2I( 2,20) (0,0,0) 19270.85 ( 0.03) [73042] 
IS( 2,16) - 19( 1,19) (0,0,0) 27190.79 ( 0.03) [73042J 
16( 2,14) - 17( 1,17) (0,0,0) 28510.55 ( 0.03) [73042] 
36( 4,32) - 35( 5,3 J) (0,0,0) 31441.41 ( 0.03) [73042] 
25( 2,24) - 24( 3,21) (0,0,0) 32740.01 ( 0.03) [73042J 
14( 2,12) - 15( 1,15) (0,0,0) 37396.92 ( 0.03) [73042J 
28( 3,25) - 27( 4,24) (0,0,0) 41038.37 ( 0.03) [73042] 
12( I,ll) - 11( 2,10) (0,0,0) 42580.81 ( 0.03) [73042) 
31( 3,29) - 30( 4,26) (0,0,0) 44624.27 ( 0.03) [73042] 

1( 1, 1) - 2( 0, 2) (0,0,0) 45766.65 ( 0.03) [73042] 
22( 2,20) - 23( 1,23) (0,0,0) 47997.04 ( 0.03) [73042] 
20( 2,18) - 19( 3,17) (0,0,0) 49439.49 ( 0.03) [73042J 
27( 2,26) - 26( 3,23) (0,0,0) 49872.11 ( 0.03) [73042] 

6( 0, 6) - S( 1, 5) (0,0,0) 5210S.48 ( 0.03) [73042] 
18( 3,lS) - 19( 2,18) (0,0,0) 52250.72 ( 0.03) [73042] 
12( 2,10) - 13( 1,13) (0,0,0) 53321.25 ( 0.03) [73042] 
33( 2,32) - 32( 3,29) (0,0,0) 56155.08 ( 0.03) [73042] 
29( 2,28) - 28( 3,25) (0,0,0) 59903.46 ( 0.03) [73042] 
401 6,34} - 41( 5,37) (0,0,0) 60970.67 ( 0.03) [73042) 
31( 2,30) - 30( 3,27) (0,0,0) 62143.51 ( 0.03) [73042] 
24( 2,22) - 25( 1,25) (0,0,0) 69861.70 ( 0.03) [73042] 
15( 3,13) - 16( 2,14) (0,0,0) 70288.36 ( 0.03) [73042] 
7( 2, 6) - 8( 1, 7) (0,0,0) 72036.94 ( 0.03) [73042] 

23( 4,20) - 24( 3,21) (0,0,0) 74417.60 ( 0.03) [73042] 
lOt 2, 8) - ll( I,ll) (0,0,0) 75531.71 ( 0.03) [73042] 
24( 4,20) - 25( 3,23) (0,0,0) 759]4.89 ( 0.0.'1) [73042] 
33( 3,31) - 32( 4,28) (0,0,0) 79159.85 ( 0.03) [73042] 

8( 1, 7) - 8( 0, 8) (0,0,0) 115939.17 ( 0.06) [73042] 
22( 4,18) - 23( 3,21) (0,0,0) 119532.27 ( 0.06) [73042] 
13( 3,11) - 14( 2,12) (0,0,0) 125273.59 ( 0.06) [73042] 
lOt 1, 9) - lOt 0,10) (0,0,0) 130489.41 ( 0.06) [73042] 
37( 3,35) - 36( 4,32) (0,0,0) 134706.97 ( 0.06) [73042] 

6( 2,4) - 7( I, 7) (0,0,0) 135311.64 ( 0.06) [73042J 
12( 1,U) - 12( 0,12) (0,0,0) 149386.19 ( 0.06) [73042] 

3( 1, 3) - 2( 0, 2) (0,0,0) 155011.52 ( 0.06) [73042) 
36( 6,30) - 37( 5,33) (0,0,0) 156083.30 ( 0.10) (73042) 
1O( 0,10) - 9( 1, 9) (0,0,0) 156250.68 ( 0.06) [73042] 
28( 5,23) - 29( 4,26) (0,0,0) 159662.76 ( 0.06) [73042] 
32( 3,29) - 31( 4,28) (0,0,0) 171165.66 ( 0.10) [73042) 
4( 2, 2) - 5( 1, 5) (0,0,0) 171225.50 ( 0.10) [73042] 

14( 1,13) - 14( 0,14) (0,0,0) 173099.87 ( 0.10) [73042] 
30( 2,28) - 3l( 1,31) (0,0,0) 175818.99 ( 0.10) [73042] 

i 
Il( 3, 9) - 12( 2,10) (0,0,0) 177298.95 ( 0.10) [73042J 
35( 6,30) - 36( 5,31) (0,0,0) 177526.20 ( 0.10) [73042] 

3( 2, 2) - 4{ 1, 3) (0,0,0) 177796.66 ( 0.10) [73042] 
19( 4,16) - 20( 3,17) (0,0,0) 178331.41 ( 0.10) [73042] 
27( 5,23) - 28( 4,24) (0,0,0) 178462.21 ( 0.10) [73042) 
24( 2,22) - 23( 3,21) (0,0,0) 181529.26 ( 0.10) [73042) 
33( 6,28) - 34( 5,29) (0,0,0) 225637.19 ( 0.10) [73042] 
14( 2,12) - 14( 1,13) (0,0,0) 233057.09 ( 0.10) [73042] 
20( 2,18) - 20( 1,19) (0,0,0) 233868.49 ( 0.10) [73042] 
18( 1,17) - 18( 0,18) (0,0,0) 235821.57 ( 0.10) [73042] 
12( 2,10) - 12( I,ll) (0,0,0) 239002.58 ( 0.10) [73042J 
26( 2,24) - 2S( 3,23) (0,0,0) 251375.84 ( 0.12) [73042) 
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TABLE 53.4. The microwave spectrum of 03-Continued 

IsotopiC species f(K:X.,J - J"(K~,K",J (V 1,V2,VJ Frequency (Unc.) Reference 
(MHz) (MHz) 

180160180 24{ 5,19) - 25( 4,22) (0,0,0) 252599.54 ( 0.12) [73042] 
8( 2, 6) - 8( 1, 7) (0,0,0) 254368.06 ( 0.12) [73042] 

16( 4,12) - 17( 3,15) (0,0,0) 254405.32 ( 0.12) [73042] 
24{ 2,22) - 24{ 1,23) (0,0,0) 257401.45 ( 0.12) [73042J 

6( 2, 4) - 6( 1, 5) (0,0,0) 261784.30 ( 0.12) [73042] 
14{ 0,14) - 13( 1,13) (0,0,0) 261887.82 ( 0.12) [73042] 
9( I, 9) - 8(0,8) (0,0,0) 267152.94 ( 0.12) [73042] ., 
4{ 2, 2) - 4{ 1, 3) (0,0.0) 267888.43 ( 0.12) [73042] 
2( 2, 0) - 2( I, 1) (0,0,0) 272067.53 ( 0.12) [73042] 

3l( 6,26) - 32( 5,27) (0,0,0) 273107.20 ( 0.12) [73042] 
23( 5,19) - 24{ 4,20) (0,0,0) 274408.15 ( 0.12) [73042] 

7( 3, 5) - 8( 2, 6) (0,0,0) 274450.12 ( 0.12) [73042] 
20( 1,19) - 20( 0,20) (0,0,0) 274488.53 ( 0.12) [73042] 
15( 4,12) - 16( 3,13) (0,0,0) 274878.70 ( 0.12) [73042] 
26( 2,24) - 26( 1,25) (0,0,0) 277625.74 ( 0.12) [73042] 

3( 2, 2) - 3( I, 3) (0,0,0) 277703.21 ( 0.12) [73042] 
5( 2, 4) - 5( I, 5) (0,0,0) 283387.36 ( 0.12) [73042] 

20( 1,19) - 19( 2,18) (0,0,0) 291385.22 ( 0.12) [73042] 
7( 2, 6) - 7( 1, 7) (0,0,0) 291641.44 ( 0.12) [73042] 

22( 5,17) - 23( 4,20) (0,0,0) 298858.92 ( 0.12) [73042] 
6( 3, 3) - 7( 2, 6) (0,0,0) 299351.99 ( 0.12) [73042J 

14{ 4,10) - 15( 3,13) (0,0,0) 299826.46 ( 0.12) [73042] 
Il( I,ll) - lOt 0,10) (0,0,0) 301410.03 ( 0.12) [73042] 
9( 2, 8) - 9( I, 9) (0,0,0) 302504.36 ( 0.12) [73042] 

28( 2,26) - 28( 1,27) (0,0,0) 303846.23 ( 0.12) [73042] 
16( 0,16) - 15( 1,15) (0,0,0) 313735.72 ( 0.12) [73042] 
Il( 2,10) - Il( I,ll) (0,0,0) 316013.81 ( 0.12) [73042] 
22( 1,21) - 22( 0,22) (0,0,0) 317269.89 ( 0.12) [73042] 

2( 2, 0) - l( 1, 1) (0,0,0) 319528.69 ( 0.12) [73042] 
5( 3, 3) - 6( 2, 4) (0,0,0) 320745.17 ( 0.15) [73042] 

21( 5,17) - 22( 4,18) (0,0,0) 321233.31 ( 0.15) [73042] 
13( 4,10) - 14{ 3,lI) (0,0,0) 321512.19 ( 0.15) [73042] 

13( 2,12) - 13( 1,13) (0,0,0) 332197.70 ( 0.15) [73042J 
13( 1,13) - 12( 0,12) (0,0,0) 335067.54 ( 0.15) [73042] 
28( 3,25) - 28{ 2,26) (0,0,0) 357696.94 ( 0.15) 1730421 
1I( 4, 8) - 12( 3, 9) (0,0,0) 367485.81 ( 0.15) [73042] 
19( 5,15) - 20( 4,16) (0,0,0) 367542.24 ( 0.15) [73042J 

4{ 2, 2) - 3( 1, 3) (0,0,0) 367794.94 ( 0.15) [73042] 

26( 3,23) - 26( 2,24) (0,0,0) 368217.53 ( 0.15) [73042] 

17( 2,16) - 17( 1,17) (0,0,0) 372594.99 ( 0.15) [73042] 

5( 2, 4) - 4( I, 3) (0,0,0) 380050.25 ( 0.15) [73042] 
24( 3,21) - 24( 2,22) (0,0,0) 381077.83 ( 0.15) [73042] 

\8
0

\80\8
0 18( 3,15) - 19( 2,18) (0,0,0) 21022.39 ( 0.03) [73042] 

16( 2,14) - 17( 1,17) (0,0,0) 22592.58 ( 0.03) [73042] 

24{ 4,20) - 25( 3,23) (0,0,0) 25519.12 ( 0.03) [730421 

15( 3,13) - 16{ 2,14) (0,0,0) 26581.48 ( 0.03) [73042] 

14{ 2,12) - 15( 1,15) (0,0,0) 26648.21 ( 0.03) [73042] 

23( 2,22) - 22( 3,19) (0,0,0) 32256.23 ( 0.03) [73042] 

18( 2,16) - 17( 3,15) (0,0,0) 33781.13 ( 0.03) [73042] 

I( 1, I) - 2( 0, 2) (0,0,0) 38049.79 ( 0.03) [73042] 

37( 6,32) - 38( 5,33) (0,0,0) 38642.63 ( 0.03) [73042] 

12( 2,10) - 13( 1,13) (0,0,0) 38651.49 ( 0.03) [73042] 

30( 5,25) - 3l( 4,28) (0,0,0) 44216.67 ( 0.03) [73042] 

35( 4,32) - 34{ 5,29) (0,0,0) 45735.94 ( 0.03) [73042] 

26( 3,23) - 25( 4,22) (0,0,0) 46457.04 ( 0.03) [73042] 

7( 2, 6) - 8( 1, 7) (0,0,0) 47653.58 ( 0.03) [73042] 

2S( 2,24) - 24{ 3,21) (0,0,0) 49462.19 ( 0.03) [73042] 

29( 3,27) - 28( 4,24) (0,0,0) 51926.10 ( 0.03) [73042] 

31( 2,30) - 30( 3,27) (0,0,0) 52191.20 ( 0.03) [73042] 

29( 5,25) - 30( 4,26) (0,0,0) 54280.36 ( 0.03) [73042] 

16( 3,13) - I7( 2,16) (0,0,0) 54884.84 ( 0.03) [73042] 

10( 2, 8) - ll( I,ll) (0,0,0) 57862.32 ( 0.03) [73042J 

27( 2,26) - 26( 3,23) (0,0,0) 58991.86 ( 0.03) [73042J 

6( 0, 6) - 5( 1, 5) (0,0,0) 59917.31 ( 0.03) [73042] 

29( 2,28) - 28( 3,25) (0,0,0) 60055.76 ( 0.03) [73042] 
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TABLE 53.4. The microwave spectrum of Os-Continued 

Isotopic species f{K~,K',J - r (K~,K",J (V I,V2,V:J Frequency (Une.) Reference 
(MHz) (MHz) 

180 180 180 22( 2,20) - 23( 1,23) . (0,0,0) 60540.04 ( 0.03) [73042J 
22( 4,18) - 23( 3,21) (0,0,0) 67713.31 ( 0.03) 173042J 
42( 5,37) - 41( 6,36) (0,0,0) 67962.89 ( 0.03) [73042J 
12( I,ll) - Il( 2.10) (0,0,0) 68122.59 ( 0.03) [73042J 
21( 4,18) - 22( 3,19) (0,0,0) 68803.59 ( 0.03) [73042] 
36( 6,30) - 37( 5,33) (0,0,0) 69936.16 ( 0.03) [73042] 
43( 7,37) - 44( 6,38) (0,0,0) 71922.57 ( 0.03) [73042] 
43( 5,39) - 42( 6,36) (0,0,0) 72357.23 ( 0.03) (73042) 
36( 4,32) - 35( 5,31) (0,0,0) 116884.83 ( 0.06) [73042] 
34( 6,28) - 35( 5,31) (0,0,0) 117460.25 ( 0.06) 173042] 
19( 4,]6) - 20( 3,17) (0,0,0) 12]507.23 ( 0.06) [73042] 
26( 2,24) - 27( 1,27) (0,0,0) 124830.79 ( 0.06) [73042] 
12( 3, 9) - 13( 2,12) (0,0,0) 132100.98 ( 0.06) [73042] 
26( 5,21) - 27( 4,24) (0,0,0) 136675.75 ( 0.06) [73042] 
Il( 3, 9) - 12( 2,10) (0,0,0) 136831.95 ( 0.06) [73042] 
3S( 3,33) - 34( 4,30) (0,0,0) 136984.72 ( 0.06) [73042] 
33( 6,28) - 34( 5,29) (0,0,0) 138570.21 ( 0.06) . [73042] 

3( 1, 3) - 2( 0, 2) (0,0,0) 146631.77 ( 0.06) [73042] 
12( I,ll) - 12( 0,12) (0,0,0) 1473?4.96 ( 0.06) [73042] 
4( 2, 2) - 5( 1, 5) (0,0,0) ]48890.05 ( 0.06) [73042] 

18( 4,14) - 19( 3,17) (0,0,0) 155816.40 ( 0.06) [73042] 
I7( 4,14) - 18( 3,15) (0,0,0) 171747.17 ( 0.10) [73042] 
14( 1,13) - 14( 0,14) (0,0,0) 173668.94 ( 0.10) [73042] 
lOt 3, 7) - III 2,10) (0,0,0) 173876.60 ( 0.10) [73042J 
24( 5,19) - 2S( 4,22) (0,0,0) 183095.32 ( 0.10) [73042] 

5( 1, 5) - 4( 0, 4) (0,0,0) 185482.79 ( 0.10) [73042] 
31( 6,26) - 32( 5,27) (0,0,0) 186910.78 ( 0.10) [73042] 

8( 2, 6) - 8( 1, 7) (0,0,0) 229948.55 ( 0.10) [73042] 
24( 2,22) - 23( 3,21) (0,0,0) 233899.06 ( 0.10) [73042J 
22( 2,20) - 22( 1,21) (O,O,O) 234365.11 ( 0.10) [73042J 
29( 6,24) - 30{ 5,25) (0,0,0) 234486.07 ( 0.10) [73042J 

7( 3, 5) - 8( 2, 6) (0,0,0) 235418.84- ( 0.10) [73042J 
6( 2, 4) - 6( 1, 5) (0,0,0) 237546.99 ( 0.10) [73042] 
2( 2, 0) - 2( I, 1) (0,0,0) 248404.74 ( 0,10) [73042] 

32( 3,29) - 31( 4,28) (0,0,0) 249245.57 ( 0.10) [73042] 
21( 5,17) - 22( 4,18) (0,0,0) 251328.18 ( 0.12) [73042] 
24( 2,22) - 24( 1,23) (0,0,0) 254339.32 ( 0.12) [73042] 
18( 1,17) - I7( 2,16) (0,0,0) 254446.38 ( 0.12) [73042J 
3( 2, 2) - 3( I, 3) (0,0,0) 254454.10 ( 0.12) [73042] 
9( 1, 9) - 8( 0, 8) (0,0,0) 256908.52 ( 0.12) [73042] 

28( 6,22) - 29( 5,25) (0,0,0) 258589.84 ( 0.12) [73042] 
5( 2, 4) - 5( I, 5) (0,0,0) 260563.66 ( 0.12) [73042] 
6( 3, 3) - 7( 2, 6) (0,0,0) 260866.10 ( 0.12) [73042] 

13( 4,10) - 14( 3,li) (0,0,0) 267197.94 ( 0.12) [73042] 
J4( 0,14) - 13( 1,13) (0,0,0) 268378.35 ( 0.12) (73042) 

7( 2, 6) - 7( 1, 7) (0,0,0) 269442.65 . ( 0.12) [73042J 
20( 5,15) - 21( 4,18) (0,0,0) 275544.40 ( 0.12) [73042J 

9( 2, 8) - 9( I, 9) (0,0,0) 281137.37 ( 0.12) [73042] 
27( 6,22) - 28( 5,23) (0,0,0) 281462.06 ( 0.12) (73042) 

5( 3, 3) - 6( 2, 4) (0,0,0) 281893.26 ( 0.12) [73042] 
20{ 1,19) - 20( 0,20) (0,0,0) 284382.18 ( 0.12) [73042J 
ll( I,ll) - lOt 0,10) (0,0,0) 290652.29 ( 0.12) [73042] 
12( 4, 8) - 13( 3,11) (0,0,0) 291348.32 ( 0.12) [73042] 
lI( 2,10) - lI( I,ll) (0,0,0) 295689.10 ( 0.12) [73042] 
2( 2, 0) - I( I, I) (0,0,0) 295878.44- ( 0.12) [73042J 

19( 5,15) - 20( 4,16) (0,0,0) 297965.74 ( 0.12) [73042J 
4( 3, 1) - 5( 2, 4) (0,0,0) 305286.51 ( 0.12) [73042] 

26( 2,24) - 25( 3,23) (0,0,0) 305392.38 ( 0.12) [73042] 
13( 2,12) - 13( 1,13) (0,0,0) 313122.78 ( 0.12) [73042] 
ll( 4, 8) - 12( 3, 9) (0,0,0) 313356.37 ( 0.12) [73042] 
28( 2,26) - 28( 1,27) (0,0,0) 313626.81 ( 0.12) [73042] 

"- 3( 2, 2) - 2( I, I) (0,0.0) 315562.44 ( 0.12) [73042] 
20( 1,19) - 19( 2,18) (0,0,0) 318064.45 ( 0.12) [73042J 
30( 3,27) - 30( 2,28) (0,0,0) 318378.93 ( 0.12) [73042J 
16( 0,16) - lSI 1,15) (0,0,0) 319099.80 ( 0.12) [73042J 
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TABLE 53.4. The microwave spectrum of 03-Continued 

Isotopic species J'W,K'+J - J"(K~,K"J 

18
0

18
0

18
0 28( 3,25) - 28( 2,26) 

26( 3,23) - 26( 2,24) 
22( 1,21) - 22( 0,22) 
15( 2,14) - 15( 1,15) 
34( 3,31) - 34( 2,32) 

5( 2, 4) - 4( I, 3) 
17( 2,16) - 17( 1,17) 
15( 1,15) - 14( 0,14) 

9( 4, 6) - 1O( 3, 7) 
20( 3,17) - 20( 2,18) 
18( 0,18) - 17( 1,17) 
18( 3,15) - 18( 2,16) 
24( 1,23) - 24( 0,24) 
28( 2,26) - 27( 3,25) 
22( 1,21) - 21( 2,20) 

-
·Calculated transition frequency. 
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4. Appendix 

4.1. Molecular Structures for Triatomic Molecules 

Although none of the structures reported in the 
literature were reanalyzed in the present work, for 
completeness the structural parameters reported are given 
here in table A.I. Since the equilibrium, 'e' and 
substitution '" structures are considered most reliable, 
these are quoted when available. 

4.2. DiscUluion of Centrifugal Distortion 
Analysis of F20 

Historically, the analysis of the rotational spectrum 
of F20 has caused considerable difficulty. The first 
observations on F20 (Hilton et a\. [61007] and Bransford et 
al. [60003]) were incorrectly interpreted and later Pierce et 
a1. [63007] provided the correct assignments from a 
detailed centrifugal distortion analysis of new spectral 
measurements [61008] and [63007]. Although these results 
appeared consistent, Kirchhoff [72031] found that the 
364.32-373.36 transition reported in [63007] at 29473.73 
MHz was erroneous. His conclusion was based on a detailed 
statistical analysis and several new measurements. 

While examining Kirchhoff's calculations, provided 
to the author by W. H. Kirchhoff, it was noted that two of 
the resolved triplet (spin-rotation splitting) rotational lines 
reported by Pierce and DiCianni [63008] had been 
overlooked. Further, the questionable transitions of Hilton 
et a1. assigned in [61007] were quite reasonably not 
included in the previous calculations. When the two new 
transitions, 242.23-233.20 at 17257.86 MHz and 253.22-262.25 
at 14720.63 MHz, from [63008] were added to Kirchhoff's 
basic analysis, the fit substantially degraded with a 
standard deviation of 0.157 MHz versus 0.096 MHz 
without the two new transitions. 

Following the procedure of successively eliminating 
one transition at a time as described by Kirchhoff [72031], 
three transitions were found which substantially degrade 
the fit, namely: 

Transition Frequency O"Fi' 

(when excluded) 

172•15-181,18 59137.55 0.129 MHz 

222.21-213.18 38675.10 0.136 MHz 

253,22-262.25 14720.63 0.125 MHz 

where O"Fil is the standard deviation of the fit when each of 
the transitions is independently eliminated, as compared to 
0"=0.157 when all are included. 
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When all three of these questionable transitions were 
simultaneously eliminated from the fit, the standard 
deviation dropped significantly to 0.070 MHz and all 
transitions . in the fit exhibited reasonable statistical 
behavior. In addition, the predicted frequency for the 
14720 line was only 0.17 MHz higher than observed (t­
test=0.5) while the 59137 line was predicted 2.5 MHz 
higher than observed (t-test= 14.2) and the 38675 line was 
predicted 1.1 MHz higher (t-test= 12.6). A calculation with 
only the latter two transitions (59.1 GHz and 38.6 GHz) 
eliminated appeared consistent. In the final analysis two of 
the low frequency lines from Hilton et a1. were also 
included since they were in good agreement in all the fits 
which did not contain the questionable transitions. 

The final results of this reanalysis are shown in table 
A.2 and compared to the results obtained with Kirchhoff's 
data set. In the upper part of the table all of the transitions 
excluded from the present analysis are given. The deviation 
found for the 172,15-181,18 of --2 MHz and --1 MHz 
deviation for the 222,21-213,18 suggest recording errors, i.e., 
the actual observed frequencies probably were 59139.;}5 
and 38676.10, respectively. Note also the divergence 
between the present results and Kirchhoff's for the 364,32-
373,35 line with i1v--31 MHz versus i1v- +31 MHz. 
This is also indicated in comparing the i1v's and t(i1v) 
results for the new transitions in the middle of table A.2. 
Although not added to the fit, the remaining lines from 
Hilton et al. [61007] in the 92-104 GHz range appear to 
be assigned correctly by Pierce et a1. [63007] based on the 
expected measurement uncertainty. 

The difficulties encountered in the analysis of F 20 
are indicative of assigning spectral lines solely based on 
agreement with frequency predictions. Pierce et at [63007] 
were forced to employ this method since Stark effect for 
lines with J> 5 were unresolved. Tr-us, it is not surprising 
to find several transitions which are misassigned. Ideally, 
some additional measurements on F20 should be made in 
order to firmly establish the assignments and provide a 
centrifugal distortion analysis which results in better 
quality sextic parameters than presently obtainable. In the 
lower portion of table A.2 a list of predicted transitions is 
given. Observation of these transitions would remove any 
lingering doubts between the present analysis and those 
previously reported. Some additional confidence can be 
placed in the present results since the two new lines fit 
(17.2 GHz and 14.7 GHz) have been observed as triplets 
and are in good agreement with the spin-rotation analysis of 
Flygare [65011]. 

After this review was submitted a sample of F20 was 
obtained and new measurements were performed to resolve 
the questions relating to the analysis on F20. The 
measurements shown in table A.2.1, were carried out in a 
parallel plate Stark-modulated spectrometer with fields up 
to about 3000 V I cm. Many of the observed transitions with 
J> 30 occurred as K-doublets which assisted in the 
assignment. Several of the transitions predicted in table 
A.2. were measured and agreed well with the reanalysis 
described above. The molecular constants obtained by 
combining the new measurements with the data in table 
34.3. are given in table 34. 
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MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 1147 
Table A.I. The molecular structures of triatomic molecules. 

° 0 
Molecule Type r AB (A) r Be (A) LABC Reference 

(ABC) 

Ar 35ClF r 3.330 
0 

1.63178a 168.87° [ 74009J 

Ar 3 7 ClF r 3.329 
0 

1.63175a 168.94° [ 74009J 

ArCH r 3.286 [74009J e 

Ar 35C1H r 
0 

4.0065 1.2839 41. 53° [73026J 

Ar 37 C1H r 4.0058 
0 

1 . 2839 41.53° [ 73026J 

Ar 35CID r 4.0247 1.2813 33.71° [ 73026J 
0 

Ar 37 ClD r 4.0242 
0 

1.2813 33.71° [ 73026J 

ArFH r 3.540 ... 48.20(7)° [ 74021J 
0 

HBS r 1.1692(4) s 1.5995(4) 180° [73027J 

BrNO r 
5 

2.140(2) 1.146 (10) 114.50 (50)° [70018J 

BrCN r 
0 

1.789(10) 1.160 (10) 180 0 [48003J 

ClCN r 1.631 s 1. 159 180° [63005J 

r 1.629(6) 1.160(7) 180° [65009J 
e 

FeN r 1.262 
5 

1.159 180 0 [63005J 

CF Z r 1.3035(1) 
a 

1. 3035 (1) 104.78(2)° [73030J 

HCN r s 1.0635(3) 1.1551(Z) 180° [75007] 

r 1.0655 (5) 1.15321(10) 180 0 [7102l] 
e 

HNC r 0.98607(9) 1.17168(22) 180 0 [76025J 
s 

HCO r 1. 1102 1.1712 127.4° [74022J 
a 

r 1. 125 1. 175 124.95° [75035J 
0 

HCO+ r 1.0930 1.1071 180 0 [76013J 
s 

HCP r 1. 067 1. 542 180° [64002J 
s 

r 1. 0692 (8) 1.5398(2) 180 0 [73063J 
e 

lCN r 1.9952 1.1581 180 0 [72026J 
0 

OCS r 1.1543(10) 
e 

1.5628 (10) 180° [73045J 

OCSe r : 
e 

1.1535(1) 1.7098(1) 180 0 [76015J 

SCSe r 1. 553 1.695 180 0 [71022J 
0 

SCTe r 1. 557 1. 904 180 0 [54002J 
0 

KrClF r 3.3136 1.63178 3 180 0 [75034J 

I 

e 

r 3.388 

I 

1.63178 3 169.93° [75034J 
0 

a Assumed 
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Table A.I. Structure constants (continued) 

° 
I ° Molecule Type r AB (A) r Be (A) LABe Reference 

(ABC) 

HOCI r 0.97 1. 690 102 . 5° [ 71023J 
s 

CINO r 1. 97 5 1.139 113.3° [61005] 
s 

NSC1 r 1. 4 5'0 2.161 117. 7° [700Z1J 
s 

C10 2 r 1.471 1. 471 117.5° [ 62005J 
s 

e1 20 r 
0 

1.7004 1.7004 llO.86° [66015J 

ClZS r 2.014 2.014 102.8 0 [72028J 
0 

CsOH r 
e 

2.391(2) 0.960(10) 1800 [690'25 J 

HOF r 0.966 
0 

1. 442 96.8 0 [ 72030J 

FNO r 1. 51Z s 
1.136 1l0.10 [69026J 

NSF r 1. 448 a 1. 643 116. go [ 67013J 

GeF Z r 1. 73Z1 1. 7321 97.148° [ 72032J 
e 

NF Z r 
0 

1.3494 1.3494 103.3° [74003J 

OF 2 r 1.4053 1.4053 103.07° [66019J 
e 

SF Z r 1.5875(Z) 1.5875(2) 97.96(2)° [74010J 
e 

5H Z r 1.5901(1) 1.5901(1) 100.77(2)° [73036J 
e 

KOH r Z.Z115 
0 

0.9120 180° [73037] 

LiOH r 1. 580 e 0.950 180° [ 76007] 

HNO r 1.0628 1.2116 108.6° b 
0 

HNN+ r 1.0406 
0 

1.0949 180° [76014J 

RbOH r 2.301(Z) 0.957(10} 180° [690Z5J 
e 

HO Z r 
0 

0.977 1. 335 104.1° [76008J 

HZO r e 0.9587 0.9587 103.9° [74036J 

HZS T e 1. 3356 1.3356 9Z.1l0 [67027]c 

HZSe re 1.4605(30) 1.4605 (30) 90.9Z(1Z)0 [6Z011J 

NO Z r e 1.1947 1.1947 133.8Zo [75036J 

NNO r 1.1Z86 (3) 
5 

1.1876 (3) 180° [5800ZJ 

SSO ro 1. 883 1.464 118.2° [74006J 

S02 r 1.43076 (13) 1. 43076 (13) 119.33(1)° [69039J e 

SeOz r 1. 6076 (6) e 1.6076(6) 113.83° [70035J 

°3 r 1.Z717(2) l.Z717(2) 116.78° [70048J e 

b F. W. Dalby, Can. J. Phys. ~, 1336 (1958). 

c See also [75020J. 

J. Phys. them. Ref. Data, Vol. 7, No.4, 1918 

lpaek

lpaek

lpaek



MICROWAVE SPECTRA OF TRIATOMIC MOLECULES 

Table A.Z. Centrifugal distortion analysis of FZO. 

Transition 
Jk, K' Jj(" K" 

p' 0 P' 0 

11 4 ,7 +- 12 3 ,10 

16 5 ,11 -< 17 4 ,14 

17 2 ,15 +- 18 1 ,18 

22 2 ,21 -<- 21 3 ,18 

36 4 ,32 -< 37 3 ,35 

~leasured 
Frequency 

(MH z) 

104 837.67 

97 965.32 

97 879.86 

98 425.89 

92 195.43 

59 137.55 

38 675.10 

29 473.73 

Unweighted Fit 

£Iva (MHz) t(£lv) 

0.350 

0.321 

0.375 

0.557 

0.569 

-1.962 

-1. 104 

-30.740 

3.1 

2.1 

3.2 

4.5 

4.6 

-11. 1 

-10.5 

-16.0 

Kirchhoff's Fit 

0.450 

0.957 

0.688 

0.600 

0.762 

-0.059 b 

-0.18S b 

+31.045 

t (£I v) 

3.7 

5.8 

5.4 

4.4 

5.3 

-1. 7 

-2.8 

+4.6 

Additional transitions not included in Kirchhoff's fit: 

18 2 ,17 +- 17 3 ,14 

21 2 ,20 +- 20 3 ,17 

24 2 ,23 +- 23 3 ,20 

25 3 22 +- 26 2 25 , , 

46 795.92 

45 OS9.32 

17 257.96 

14 720.63 

0.160 

0.089 

-0.044 

-0.003 

2.0 

1.2 

- 0.6 

- 0 . 1 

Some predicted transitions with standard deviations: 

19 2 ,17 +- 20 1 ,20 

26 3 ,23 +- 27 2 ,26 

27 3 ,24 -<- 28 2 ,27 

28 3 ,25 +- 29 2 ,28 

29 3 ,26 +- 30 2 ,29 

30 3 ,28 +- 29 4 ,25 

31 3 ,29 +- 30 4 ,26 

32 3 ,30 -<- 31 4 27 , 
35 3 ,33 +- 34 4 ,30 

35 4 31 +- 36 3 34 , , 
36 4 ,32 -<- 37 3 ,35 

37 4 ,33 +- 38 3 ,36 

38 4 ,34 +- 39 3 ,37 

Present Results 
v calc. 

95 193.233±0.33 

34 189.509±0.18 

55 661.343±0.34 

78 868. 074±0. 59 

103 5Z1.610±0.96 

101 226.877±0.36 

90 S70.656±0.38 

76 921. 974±0. 36 

19 751.208±0.42 

3945.40S±1.03 

29 504.470±1.91 

56 61S.503±3.13 

84 96S.079±4.75 

a Observed minus calculated frequency. 

0.725 6.9 

1.215 10.1 

-1.360 -6.9 

8.184 10.6 

Kirchhoff's Results 

Vo calc. 

9S 187.Z97±0.31 

34 175.032±1.35 

S5637.913±2.21 

78 832.342±3.41 

103 469.450±5.04 

101 212.210±1.43 

9055S.764±l.SO 

76 90S.831±1.35 

19 764.853±1.47 

3911.673±3.69 

29 442.68S±6.80 

56 519. 049±1l. 04 

84 816.543±16.62 

b Transitions included in Kirchhoff's analysis [71031J. 

c Not fit in Kirchhoff'sana1ysis [71031J. 
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Table A.2.1 a New Millimeter Measurements on FZO. 

J K, K' 
-1' + 1 

44 
8,37 

30 5,26 

40 10 31 
. , 

40 10 ,30 

44 
8,36 

21 6,15 

2 1, 2 

8 1, 7 

49 9,41 

26 
4,23 

49 
9,40 

16 5,12 

35 
9,27 

3S 
9,26 

31 3,29 

2 2, 0 

23 
3,21 

16 
5,11 

35 
6,30 

19 
2,17 

30 
8,23 

30 
8,22 

49 12 '3S 

49 12 37 , 

- Jj(.. K" 
-1' .. 1 

- 43 9,34 

- 29 6,23 

- 41 
9,32 

- 41 
9,33 

- 43 
9,35 

- 22 
5,18 

1 0, 1 
8 

0, 8 

- 48 10 38 , 
- Z5 5 20 , 

- 48 10 39 , 
- 17 4,13 

- 36 
8,28 

- 36 
8,29 

- 30 
4,26 

3 1, 3 

- 22 
4,18 

- 17 
4,14 

- 34 
7,27 

- 20 
1,20 

- 31 
7,24 

- 31 
7,25 

- 50 11 39 , 
- 50 11 40 , 

/ Measuredb 

Frequency 
(MHz) 

84401. 810 (45) 

84702.445(45) 

84993.425(45) 

85021.925(75) 

85824.800(80) 

86123.975(45) 

86283.335(45) 

86721. 320 (45) 

89202.875 (75) 

89804.135(30) 

89813.855(75) 

90135.08(10) 

90339.200(30) 

90405.110(45) 

90569.98(10) 

91298.240(75) 

91780.385(30) 

92194.835(45) 

94190.375(45) 

95193.890(45)c 

95789.780(45) 

95937.560(45) 

95995.640(45) 

95998.940(45) 

Ca1cu1atedb 

Frequency 
(MHz) 

84401.795 (35) 

84702.521 (26) 

84993.505(27) 

85022.011 (28) 

85824.794(36) 

86123.939(35) 

86283.354(22) 

86721.327(31) 

89202.865 (46) 

89804.138(25) 

89813.879(47) 

90135.031(26) 

90339.231(27) 

90405.115(27) 

90569.989(22) 

91298.201(25) 

91780.399(28) 

92194.826(26) 

94190.439(36) 

95193.873(60) 

95789.749(27) 

95937.496(27) 

95995.650(46) 

95998.887(46) 

a Unpublished work of F.J. Lovas and R.D. Suenram, 

National Bureau of Standards, 1978. Also included 

in the analysis was the 11 I - 20 2 at 7803.49(1) MHz , , 
reported privately by J. Muenter. 

b 
Numbers in parentheses are measured uncertainties or 

standard deviation of calculated value and refer to 

the last digits given. 

c This is the middle component of a resolved triplet. 

The other lines occur at 95193.575(45) MHz and 

95194.220(45) MHz. 
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